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INTRODUCTION 


It is widely known that small and medium industries play an important 
role in development of nation’s industries. Especially, developing countries, 
recognizing the importance of fostering small and medium industries, are exerting 
utmost efforts in this direction. Placing high priority to the establishment of 
small and medium industries, these countries are stimulating their growth and 
development. 

In spite of such a philosophy, developing countries, however, in general, 
have insufficient information regarding the designing of small and medium indus¬ 
trial plants. I 

In view of these circumstances, the Japan Consulting Institute, has compiled 
and published “How To Start Smaller Industries” Series 1 to 7 covering 128 
projects in the form of brochures, intended to assist in the planning of each pro¬ 
ject, and has presented them to countries on request. 

In order to cooperate to develop small and medium industries, the Institute 
is not only rendering consulting services but also presenting these brochures. 

“How To Start Smaller Industries” carried on outline description of the 
industry concerned, together with a flow sheet of the process, FOB price of 
the manufacturing machinery and equipment, raw materials, labour, and so on. 

Due to the unexpected change in the economy since the oil crisis, a revision 
of costs quoted in the former series has become necessary. Therefore, the Japan 
Consulting Institute issues the new edition of “Revised Series I, How To Start 
Smaller Industries,” covering 33 projects. 


Reproduction of any part of tliis booklet without permission is prohibited 
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INTRODUCTION 

It is widely known that small and medium industries play an important role in the devel¬ 
opment of nation’s industries. Especially, developing countries, recognizing .the'importance of 
fostering small and medium industries, are exerting utmost efforts in this direction. Placing high 
priority to the establishment of small and medium industries, these countries are endeavouring 
to grow and develop them. 

In spite of such a philosophy, developing countries, in general, have insufficient informa¬ 
tion regarding the designing of.small and medium industrial plants. 

In view of these circumstances, we Japan Consulting'Institute issued “How To Start 
Smaller Industries” Series T to 7 covering. 128 projects, in the form of brochures, intending to 
assist in the planning of each project, and presented.them to countries on request.. 

“How To Start Smaller Industries” carries an'outline description of the industry con¬ 
cerned, together with a flow sheet of the process, FOB price of the manufacturing machinery 
and equipment, raw materials, labour, and so on. ; 1 ■■■■'. 

.However, owing to the oil crisis in 1973 and to other economic .and technological reasons, 
it became necessary for us to revise the contents of the old series. 

VpC Therefore,..in addition to Series Rl which we already issued in March 1978. we have 
newly issued the revised edition.called Series R2, .0. ’-V, .) )’ 

■'ijri: Order to cooperate to develop small and medium industries,, we not only present said 
..brochures but also.render pur consulting services. 

Reproduction of any part of this booklet without permission is prohibited. 


CONTENTS 


Page' . r Page 

. 34) Concrete Pole & Pile Making Plant ...... 1 • 49) Toilet Soap Making Plant . . .. 39 

35) Porcelain Insulator Making Plant ....... 3 50), Detergent Plant . . . . . . . . . . ........ 41 

36) Vegetable Oil Milling Plant .. 6 51) Absorbent Cotton Making Plant ... ... 43 

37) Rice Milling Plant ... . . 11“ :: 52), Men’s Dress Shirt Sewing Plant . . . . . ... 45 

38) Instant Noodle Making Plant , ... 1 Vi . .,. 13 53) Underwear Making Plant . . . . 4.8 

39) Fish Meal Making Plant . . .,. ■ 15 54) Packaged Type Oxygen Plant , .51 

40) Arc Welding Electrode Making Plant , 17 . 55) Ice Making & Refrigeration plant.. 53 

4,1)'Pipe Fitting Making Plant . . . . . . . . . . • • 19 • 56) Aggregate Plant ...... . .. . . . . .... 59 

42) Can Making Plant. 21 V 57) Sawmill ... . .. 61 

43) Crown-Cap Making Plant.. 23 58) Printing Piant . .. 63 

44) PVC-Asbestos Tile Making Plant . 25 59) Chalk Making Plant. 65 

45) PVC Wall Covering Making Plant ....... 27 - 60) Carbon Paper Making Plant ..... ... ... 67 

46) PVC Flexible Tube.Making Plant , ...... 31 • .\ : 'i 61) Mosquito Coils,Making Plant . . n. . . . .••. . 69 

47) V-Belt Making Plant . . ... . . , ....... 35 ; ) ^ 62) Sanitary Napkin Making Plant . ...... . ■ 71 

48) Urea Resin Adhesive Making Plant. 37 j 












INTRODUCTION 


It is widely known that small and medium industries play an important role in the devel¬ 
opment of nation’s industries. Especially, developing countries, recognizing the importance of 
fostering small and medium industries, are exerting utmost efforts in this direction. Placing high 
priority to the establishment of small and medium industries, these countries arc endeavouring 
to grow and develop them. 

In spite of such a philosophy, developing countries, in general, have insufficient informa¬ 
tion regarding the designing of small and medium industrial plants. 

In view of these circumstances, we Japan Consulting Institute issued "How To Start 
Smaller Industries” Series 1 to 7 covering 128 projects in the form of brochures, intending to 
assist in the planning of each project, and presented them to countries on request. 

“How To Start Smaller Industries” carries an outline description of the industry con¬ 
cerned, together with a flow sheet of the process, FOB price of the manufacturing machinery 
and equipment, raw materials, labour, and so on. 

However, owing to the oil crisis in 1973 and to other economic and technological reasons, 
it became necessary for us to revise the contents of the old series. 

Therefore, in addition to Series R1 and R2 which we already issued in March 1978 and 
in January 1979, we have newly issued the revised edition called Series R3. 

In order to cooperate to develop small and medium industries, we not only present said 
brochures but also render our consulting services. 


Reproduction of any part of this booklet without permission is prohibited 
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How To Start Smaller Industries(14): 


Aluminum Cooking Ware Making Plant 


The aluminum industry in Japan 
has made a rapid advancement in the 
past few years. The production and 
demand arc second only to the U.S.A. 
among free nations. Aluminum is 
used in all sorts of ways, old and new, 
but its use as household vessels is oldest 
and the makers have skill which has 
developed from long experience. The 
demand in this field has not developed 
so rapidly as the demand in other fields 
of aluminum product, but it has deve¬ 
loped steadily year after year. Ap¬ 
proximately 1,300 tons a month, or 
16,000 tons a year, of aluminum 
vessels are being consumed, and there 
are nearly 70 large and small makers 
in this field. The scale of production 
is approximately 10 tons to more 
than 100 tons a month. 

The product itself has improved. 
The practical side was stressed previ¬ 
ously, but now the design has improved 
considerably and high grade products 
have appeared. 

The standard thickness of the raw 
material sheet aluminum was 0.8 mm 
previously, but now the range of thick¬ 
ness has expanded and it is 0.7 mm to 
3.0 mm. As a matter of course alumi¬ 
num vessels are made not only from 
sheet aluminum but also by casting, 
and each has its special features. Pro¬ 
ducts made from circle sheet, however, 
are most copious. The explanation 
here will be limited to a manufacturing 
plant using circle sheet aluminum as 
raw material. 

Outline of the Plant 

The model plant is to manufacture 
representative kitchen vessels such as 
pans and kettles for boiling, and bowls 
and tubs. The plant, however, will be 
able to produce almost any other sort 
of household vessels. Table 1 shows the 
products which are to be manufactured 
in the model plant, and Fig. 1, 2 and 3 
show the flow of the manufacturing 
processes. The plant has three lines: 
one is the pan body, bowl, and tub 
line; another is the kettle line; the 
third is the lid (cover) line. The details 
are shown in Fig. 1, 2 and 3. The 
process up to forming is general; the 
process thereafter (polishing and sur¬ 
face finishing), however, will differ 
depending on the demand and the 
custom and situation in various coun¬ 
tries. That is, only butt polishing is 
required in certain situations and fur¬ 
ther chemical brightening to increase 


Polishing machine 


the gloss is required in other situations. 
(Here the explanation of chemical 
brightening will be omitted.) After 
polishing, too, only degreasing and 
washing are necessary in certain situa¬ 
tion, and electrolytic anodizing treat¬ 
ment might be required in other situa¬ 
tions. The latter treatment will improve 
the anti-corrosion property and the 
hardening of the surface, and this 
treatment is done on nearly all products 
made in Japan. The cost, of course, 
will be higher than simply degreasing, 
but the merit is certain. 

Electrolytic anodizing treatment is 
done in an acid bath such as sulfuric 
acid or oxalic acid, so the building in 
which electrolytic anodizing treatment 
is done should be built separately. 
An apparatus to keep the products 
flowing, however, such as a conveyor, 
is actually being used. 

V 


In the finishing and packing pro¬ 
cess the body and lid will be fastened 
in one piece during the assembly process 
for products which require a lid, so 
two lines, on the whole, would be 
sufficient. 

During the manufacturing process a 
side line would be desirable for surface 
treatment. That is, external damage, 
slight corrosion, or other defects will 
generally occur during manufacturing. 
Some of these defective products 
can be reprocessed. In order to repro¬ 
cess the defective products, however, 
the surface layer of the vessel must be 
removed in most cases. Caustic soda 
is u^ed to do the work. This line is 
called the alkaline treatment line. 
This line is generally attached to the 
vessels manufacturing plant. 

The explanation made so far is the 
so called direct manufacturing line. 
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Besides the direct manufacturing line, 
a simple workshop or tool room would 
be necessary for a plant: That is, 
various sorts of dies would be necessary 
for forming. The repairing and correc¬ 
ting of these dies should be done in 
the plant itself. The dies, too, could be 
made in the plant, but it would be 
more economical to purchase them 
from a maker specializing in such 
goods. It is also common to repair 
or make simple parts of damaged 
machinery in the plant itself. 

Again, there is the problem ot how 
to obtain parts. Parts here mean the 


parts attached to the product, such as 
the flange which is used to attach the 
handle to the body, the rivet, the 
handle, the knob on the lid, etc. Also, 
bags and boxes would be necessary 
for packaging. Generally, from the 
point of volume, it would be uneco¬ 
nomical to make these parts and things 
in the plant itself. Accordingly, they 
should be purchased from makers 
specializing in such items. 

As a matter of course, the plant 
would require utilities such as electric 
power supply, boiler, water supply and 
drainage. 


'Fable 

1: Kinds of 1 

J roducts 

Pan 

Kettle 

Bowl 

6c Tub 

(dia.: cm) 

(vol,: hr.) 

(dia.: 

cm) 

14 

1.3 

1 

6 

16 

1.5 



18 

2.0 



20 

2.5 



22 

3.0 

36 

24 

4.0 
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Process Flow Sheet for Aluminum Cooking Ware Making Plant 


Pan body 

Circle 

ZZEZZ 

Oil coating 

ZEZ 

Drawing 


Spinning 

(for surface smoothing), 
Trimming and Cu rling 
(if necessary) 

__XZ.~z 

Polishing 

(outside) 

(inside if necessary) 


Perl orating 
(for rivetting) 


| Anodizing J f Degreasing* 

z = l _. ::irX 

| Sealing j Rinsing j 


Polishing 


Rivetting 
(of flange) 


, ["inspection j- 

l " 

| p ac -^ n -j 

[““ Shipping | 


{CircleJ 

. E I 

[7 Oil coating 
f Press forming j 


Trimming, Forming 
(by spinning) 
and Curling 
(if necessary) 

:t r 

Stud welding 
(of screw for knob) 

__ 

Polishing 

(outside) 

(inside if necessary) 


[Anodizing j 
J Sealing 

—-T 

| Polishing j 


[liegreasingl 



The knob is fastened by screw bolt which 
is attached to the lid as follows: 

One method is by stud welding as in this 
flow sheet and the other is by passing 
the screw bolt with head through the 
hole from the inside of lid. 


Kettle body 
j Circle 1 

, -;-L_-' 

j Oil co ating J 
I Drawing 1 

ZZIZZ 

Spinning 
(for surface 
smoothing) 
and Trimming 

l 

Forming 
(by spinning), 
Trimming & 
Edge curling 

I_I_~Z 

Polishing 

(outside) 

••"I'l 

Perforating 
(for outlet of 
water & for 
flange) 

ZIZ 

Degreasing 
f" Welding J 


Pouring mouth Kettle lid 

j Sheet j ( Circle j 
| Cutting [ [ Oil co a ting *~\ 

| For ming] j# 1 Pressfo'rmin g~| 

[~degreasing | | Trim ming- | 

[ | # 2 Press forming | 


Washing | 

ZZ1 __ 

Polishing | 
Degreasing! 


Anodizing * Washing i 

L ~—j- 1 L '-'j'" jll_ 

[ Scaling | j 

T pz. J 

Polishing 

~xz: 

Rivetting 
(of flange) 


[Inspection] 

~~ I 

[packaging] 

rShippiniTI 


Stud welding 
(of screw for. knob) 




or | 

| Anodizing | 

[Pegrcusmgj 

| Sealing | 

-J., 

l Rinsing : 

L - 1 -J 

1 

.1 

i 

| Polishing | 

1 j 


Perforating 
(for vapour outlet) 


Handle j 
Knob j 


See the note of the case of 
pan lid; 
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Item 

No. of set 

Capacity 

1 ) 

Twohigh roller for oil coating 

1 

5,000/8 hrs. 

2) 

80-ton drawing press 

(with auto-leader or by manual) 

1 

3,500/8 hrs. 

3) 

Spinning machine for surface smooth¬ 

1 

2,000 - 2,400/8 hrs. 


ing k" 

(with auto-loadcr or by manual) 



4 ) 

Trimming machine 
(including curling if.neccssary) 

(with auto or manual loading) 

1 

2,000 - 2,500/8 hrs. 

5 ) 

Outside polishing machine 

(full automatic machine is recom- 

metidablc) 

1 

2,000 - 3,000/8 hrs. 

6 ) 

Perforating machine 
(auto or manual) 

1 

3,000 - 5,000/8 hrs. 

7 ) 

Anodizing line 
(including scaling) 

(automatic line except loading and 
unloading) 

1 

2,000 -4,000/8 hrs. 

8 ) 

Degreasing line 
(by chemical agent) 

(auto or manual) 

1 

2,000 - 4,000/8 hrs. 

9) 

Finish polisher 
(manual or auto) 

I 

2,000 - 3,000/8 hrs. 

10) 

Rivetring machine 
(manual or auto) 

4 v 

500- l.OOO/sct/8 hrs. 

11) 

Assembling & packaging conveyor line 
(usually by manual with tools) 

1 


12) 

Trimming & curling machine 
(for bowl Sc tub) 

1 

2,000/8 hrs. 

13) 

Inside polishing machine 
(auto or manual) 

1 

2,000/8 hrs. 



1 tem 

No. of set 

Capacity 

1) 

Two-high roller for oil coating 

1 

5,000/8 his. 

2) 

80-ton drawing press 
(auto or manual loading) 

1 

3,500/8 bis. 

3) 

Spinning machine for surface smooth¬ 

t 

2,000 - 2,500/8 fits. 


ing 

(including trimming) 

(auto loading or by manual) 



4) 

Spinning machine 
(for body forming) 

(including curling) 

2 

350/set/8 hrs. 

5) 

lOutsidc polishing machine 
(full automatic machine is recoin- 
mendablc) 

t 

2.000 - 3,000/8 hrs. 

6} 

35-ton power press for perforating of 
water outlet 

1 

2,000/8 hrs. 


(auto or manual operating) 



V 

Degreasing line 
(by chemical agent) 

1 

2,000 - 3,000/8 hrs. 

8) 

Welding machine . 

(auto operating) 

2 • 

400/set/8 hrs. 

9) 

Anodizing line 
{including scaling) 

(automatic line except loading and 
unloading) 

1 

2.000 - 3,000/8 hri. 

10) 

Finish polisher 
(by manual) 

' 1 

2,000 - 3,000/8 hrs. 

>1) 

Foot press 

(for rivetring of flange and handle) 

2 

500 - 1,000/set/ 8 hrs. 

12) 

Assembling Sc packaging conveyor line 
(usually by manual) 

1 V 



" Example of Aluminum Cook¬ 
ing Ware Making Plant 

- i 

1 ! f 

Here is an outline plan tor establishing 
a plant with a total monthly production 
of 50,000 to 70,000 pieces of the 
products shown in Table 1. 


Required Plant Site Area 

A rough estimate of the area of 

buildings of tile plant is given below. 

(1) Press, forming, polishing, and weld¬ 
ing factory, 700 m 2 

(2) Electrolytic anodizing treatment 
factory (including caustic soda 
treatment line), 600 m 2 

(3) Degreasing treatment factory (in¬ 
cluding caustic soda line), 100 m 2 

(4) Finishing and packaging factory, 
250 m 2 

(5) Storehouse (products and raw ma¬ 
terials) 2,000 m 2 

(6) Substation for electric power, 60 m 2 

(7) Workshop, 200 in 2 


Table 2-1: Manufacturing Facilities for 
Pan Body, Bowl and Tub 


Table 2-2: Manufacturing Facilities for Kettle Body 


Drawing press 


33 



















Tabic 2-3: Manufacturing Facilities for Lid 


Tw»o-high roller for oil coating 
80-ton power press 

Spinning machine 
(including curling if necessary) 

Stud welder 

Polishing machine 

(full automatic machine is recom- 

mendable) 

Anodizing line 
(including sealing) 

(auto operating or manual operating) 

Finish polisher 
(by manual) 


No. of set 
.1 
1 . 

I 


Capacity 
5,000/8 hrs, 
4,000/8 hrs. 
2,000 - 2,500/8 hrs. 

3,000 - 3,500/8 hrs. 
2,000 - 3,500/8 hrs, 

3,000 - 4,000/8 hrs. 

2,500 - 3,500/8 hrs. 


Table 2-4: Ancillary Facilities 


Item 

Belt conveyor lines and/or hanger conveyor lines 
Alkaline: treatment line 

(10% NaOH solution (70°C) Rinse -► 10 %HNOj solution 

“*■ f>ry»»8) 

Fork-lifters 
10 - 30-ton press 
Lathes 

Milling machine 
Borers 
Grinders 
Shear 


The total FOB price of Tabic 2-1, 2-2 and 2-3 is ¥200,000,000 - ¥270,000,000. 
(depending on the extent of automation) 


Fig. 3. 

Bowl & Tub 
Circle 

I Oil coating 


# 1 Drawing 

# 2 Drawing! 


j~ Spinning 
I (for larger size)) 


Table 3: Required Raw Materials and Subsidiary Materials 

., . . Thickness 

Material 

mm 


Diameter 

mm 


Pan body 

99.0% up aluminum 

0.7 

- 3.0 

230 -450 

Kettle body 

99.0% up aluminum 

0.7 

- 1.2 |. 

300 - 420 

Bowl & tub 

99.0% up aluminum 

0.7 

- 0.8 

240 - 500 

Lid 

99.0% up aluminum 

0.7 

- 1.2 

130 - 340 

Knob 

Resin 




Handle 

Resin or formed aluminum 
covered with resin 




Rivets 

99.0% up aluminum 



4 - 5 

Bolt 

Stainless steel 



5 

Package case 

Corrugated paper boards 





I Trimming & Curling 
I Inside polishing 

' .. ,i 

Outside polishing 
Anodizing !"begr 


r-' ::L :-s 
; Degreasing; 


Sealing 


Polishing 

zrz 

Inspection 

~ :~ t — 

Packaging 

zzz 

Shipping 


Table 4: Utilities 
Item 


Electric power supply 
Boiler 

Water supply 

Waste solution treatment 


Table 5: Required Manpower 

Item No. 

Management. .. 2 — 3 ' 

Clerical worker .. 4— 6 

Technician... 2— 4 

Plain worker. . ... , . 40—80 

(depending on the extent of automation) 


Mow To Start Smaller Industries 

Japan Consulting Institute 
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Hibiya Park Bldg., 1-8-1. Yuraku-cho, 
Chiyoda-ku, Tokyo, Japan 
Cable Address: JACOINST TOKYO 
Tel: (03) 213-8551-6. 271-9308, 271-1886 
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How To Start Smaller !ndustries(26): 

Corrugated Board Box Making Plant 


Packing may be defined as a means 
of protecting contents from ordinary 
handling, providing ease in packing and 
unpacking and at the same time, becom¬ 
ing a means of publicizing the contents. 

Against the above background, the 
corrugated board box is replacing the 
conventional wooden box steadily, at¬ 
tracting a worldwide demand. 

In Japan, the demand for corrugated 
board box has been increasing, at a 
great rate since 1957 with the present, 
output in Japan second only to the 
United States. 

Of late, improvement has been made 
in realizing greater resistance to water, 
which had been the only defect of the 
corrugated board in the past. 

Corrugated board box is now being 
used for carrying refrigerated provisions 
and fish. Because of its increased 
strength, it is used for packaging fairly 
heavy items such as bicycles. Thus it 
is bound to claim a large part in indus¬ 
trial pakaging. 

The corrugated board box is com¬ 
posed of two elements, one called 
“liner” and the other, “medium.” 

The liner is generally used for the 
outside of the board and the medium 
fpr the inner. So the former has more 
strength than the latter. Various com¬ 
binations of these will be described 
later. The medium has on its base 
paper a wave-like form (corrugated), so 
as to act as a shock absorber called 
the “flute.” 


The liner is classified' into three 
classes according to the bursting 
strength. JIS (Japan Industrial Stand¬ 
ards) A is the strongest, followed by 
B and C in order. A and B are used 
for the outer liner and C for the inner 
liner. The. inner liner does not require 
much strength. We have two kinds of 
liners, one is the kraft liner, and the 
other, the jute liner. 

The former is made out of un¬ 
bleached kraft pulp, but in some cases,: 
semi-chemical pulp is blended partially. 
And this liner is mainly on a “Foud- 
riniers’ paper machine” (or occasionally 
on a “cylinder paper machine”), and 
is always listed in the A class. 

On the contrary, the jute liner is 
ranked in all classes, A, B and C. 

In spite of its name, it is not made 
out of jute pulp (meaning that it is 
strong like jute), but out of unbleached 


kraft pulp for the surface, and out of 
waste paper for its middle and back 
side. 

That is to say, this liner is made 
on a “combination board machine,” in 
which the raw material of the sheet can 
be made differently in each layer (gen¬ 
erally it consists of 4-7 layers). 

For the waste paper, we can use 
newsprint, cement bag, paper board, 
and corrugated board mixing. 

During the box-making, the liner 
goes through such processes as cutting, 
printing, ruling, slotting, etc. 


The base. paper of the medium is 
made with wood pulp, straw, waste 
paper and screenings (rejections from 
screens). 

In Japan, straw pulp was used for¬ 
merly, but semi-chemical pulp has been 
used recently. 

In addition, there is another kind 
of medium, that is, one composed 
mainly of waste paper. 

The medium is corrugated during the 
box-making (this being the origin of 
the name “corrugated board”)'. 

The pitch and the height of the flute 
(wave) is made . in accordance with its 
uses (to be explained later). 


The sheet is constructed of liner and 
medium, and can be. classified as fol¬ 
lows: 

(1) Single-faced corrugated board 
. (2-ply) ‘--r 


(2) Double-faced corrugated board 
(3-ply or single wall) 


(3) Double wall corrugated board 
(5-ply or double wall) 



(4) Triple wall corrugated board 
(7-ply) 




Corrugator 

erally chosen, A and B, although other 
various combinations are available. 

This is mostly used for packing of 
heavy articles or articles liable to 
damage. 

Board (4) is used for packing heavy 
and large sized articles. It is possible 
to pack goods weighing over 100 kg. 


Flute 

No, of 
corrugation 
/30 cm 

Height of 
corrugation 
(cm) 

A 

36+3 

4.5 - 5.0 

B 

51 ±3 

2.5 -3.0. 

C 

42 ±3 

3.5 - 4.0 

E 

92 - 100 

1.1 - 1.3 


The first is used only as anti-shock 
packing. The last-named is not very 
popularly used. 

In case of (3), two flutes are ..gen¬ 


ii Flute A 

(n case of Flute A, the pitch of the 
wave is the biggest and its height, the 
tallest. 

The one used by Flute A provides a 
large buffer effect. 

2) Flute B 

The pitch of wave is shorter than A, 
while the height of wave is lower than 
A. This flute has less shock absorben¬ 
cy, but has strength to compression, 
Thus it is suitable for packing of canned 
goods, bottles, etc., which have hard 
surfaces. 




Printer slotter 












3} Flute C 

This type comes between A and R. 
Its quality and characteristics also come 
midway between the two. 

4) Flute F. 

This is a type with the most fine 
corrugations, chiefly used for individual 
articles’ or inner packing, and is advanc¬ 
ing into the field of paper board boxes. 

The demand is expected to increase 
because of its high priinability for offset 
and, flexographic printing arid the 
lamination with pre-prihted sheet. 

5} Special corrugated boards 

They are manufactured in conformity 
with various purposes,' 

First of all, the ■ water-proof cor¬ 
rugated board is designed to resist 
wetting in water. 

This type of corrugated board does 


not change in strength even if exposed 
to water for a long time. 

There is a type of corrugated board 
which has water repellency. 

Differing from the water-proof cor¬ 
rugated board, it repels water from its 
surface, but it cannot resist penetration 
of water for a long time. 

In addition, there is a type which 
is called moisture-proof corrugated 
board. 

Of late, the development of cor¬ 
rugated board as a building material 
is in progress. For example, there is 
one made of foaming resin sandwiched 
between liners to develop excellent heat 
insulation property and sound-proofing 
effect. 

Moreover, there are corrugated 
boards with anti-slip processing (design¬ 
ed to prevent slipping of piled-up pack¬ 
ages during transit or handling) and 
corrugated board “sheets” using pre¬ 
printed liners. 

Outline of the Plant 

The daily output capacity (8 hrs./day 
of the plant in terms of surface area 
will be approximately 20,500 ni 2 offer¬ 
ing economic speed of the corrugator, 
60 m/min., and rate of operation, 
70%. 

The details of the machinery and 
equipment are not described here. 
However, the approximate FOB price 


Process Flow Sheet for Corrugated Board Box Plant 



Tablel: Requi 

rement of Materials and Utilities 


Item 

Standards 

Quantity 

Materials required monthly 



Semj-medium 

125 g/m 2 

3.7 tons 

Liner 

220 g/m 2 . 

4.5 tons 

Back liner 

200 g/m 3 

4.0 tons 

Starch for sheet 

Corn starch 

275 kg 

Wire 

.34 mm 

2 rolls • 

Glue 

Vinyl acetate 

15 kg 

Ink 

Oil ink 

2 kg . 

Utilities required/hour 

Electricity • 

AC 220, V 

90 kWh 

Fuel 

Heavy pi] C 

71 kg 

Steam 

Saturated steam 

800 kg 

Water 

Turbidity below 2 degrees* 

Hardness below 2.5 degrees 

3 tons 


Note: The above data are based on 8 hrs./day operation producing 15,000 m 2 of 
“sheets" of 135 cm width. 
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Rotary slotter 


of machinery and equipment tp be 
imported is ¥172,996,000. 


Process Description 


The plant offered here adopts a cor¬ 
rugator with a maximum capacity of., 
200 m/min., 1 50 m/min., 100 m/min., 
and 60 m/min. 

The “sheets” which have been cut 
off to abouf the fixed size is discharged 
from the corrugator horizontally and 
is ruled by slitter scorer. If the lot 
number is small, the “sheet” is printed 
on a printer. On the rotary slotter it 
simultaneously receives lengthwise rul- l 
ing and slotting, and is made into 
a complete box when it is stitched by 
a wire stitcher. 

On the other hand, when the lot • 
is large, the printer slotter provides 
simultaneous printing, ruling and slot¬ 
ting. As the printer slotter runs at a : 
high speed by automatically feeding the - 
stock, it will be far more efficient to/ 
carry put the gluing process on a high 
speed folder gluer. ' : j|! 

The boxes thus completed are gen¬ 
erally bound, 10 pieces per bundle,vj 
for shipment. 


Locational Condition 


It is important to know whether 
there is a demand for corrugated boards 
on the perimeter of the site conforming , 
with capacity of the plant. 

Other factors are whether the prod-:; 
nets can be smoothly transported, or 
whether there will be little trouble in 
procuring labour. 

The plant preferably requires a site 
area of about 7,880 in' including space / 
for future expansion. 


£ A 
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Straw Pulp & Yellow Board Making Plant 


Yellow board, which is the most 
basic among paper boards, is used 
for a wide range at purposes, including 
folding boxes, back board for writing 
pads, etc. 

As yellow board is made from rice 
straw and treated with small amounts 
of lime milk, soda ash, etc.,, available 
at low cost, its manufacturing cost is 
cheap. 

Yellow board is a kind of paper 
board, which can be turned into white 
board if bleached pulp is added as a 
surface layer in the process of manu¬ 
facture. It has a good appearance; 
and can be used for the packaging of 
foodstuffs and cosmetics. 

However, as the manufacturing of 
white board involves heavy expenditures 
for equipment and high cost of 
materials, it is recommended that a yeb 
low board manufacturing plant be 
established to begin with. After the 
plant operator has become skilled in 
making the yellow board, he may ad¬ 
vance to the field of higher grades, 
such as. the manufacturing of white 
board and surface coated boards. 

In Japan, this pattern of developing 
the paper industry was witnessed in 
the past, and. yellow board manufac¬ 
ture is being carried out on a scale of 
5-30 tons a day from the point of 
economy and procuring sufficient raw 
material. 

The variety of yellow board merely 
means a variety in thickness. Yellow 
board is classified into several grades 
by weight per in 2 , although such 
grades are available as 300-950 g accord¬ 
ing to uses, and thinner grades also are 
available. 


Raw Materials and Utilities 

Consumption of rice straw for mak¬ 
ing olio kg yellow board is 1.8-2 kg 
(bone dry straw). If the straw con¬ 
tains 50 per cent moisture, 3.6 - 4 kg 
is required. 

Accordingly, a 5 tons/day plant 
needs 9-10 tons of . bone dry straw a 
day. The success or failure of the 
enterprise largely depends on the 
costs of collection, transport and 
storage of straw. 

Especially in a case where crops ol 
rice straw are concentrated once or 
twice a year, consideration should be 


given to the risk of decomposition 
which may occur during the storage of 
a large quantity of straw to meet the 
yearly need. 

Lime is required as a chemical to 
process straw at the rate of 260i270 kg 
per ton ol straw board, or 1,340 kg a 
day for daily output of 5 tons. 

Utilities involve water, steam and 
electric power, and it is desirable to 
have water as clean as possible. A 
large volume of water is required for 
making yellow board, some 1,500 in' 
a day of 24 hours for. a 5-ton plant. 

One. of the conditions essential for 
location of the plant site is that pure 
water is available at a low cost. 

One and a. half tons of steam arc 
required per hour, and, if a fuel oil 
boiler is used, oil consumption will be 
3.36 kk a day. . ; ’ 

If some fuel cheaper than fuel oil 
is available, the manufacturing cost 
would be. that much cheaper. How¬ 
ever, in view of the expenditure for 
equipment, it is desirable to burn fuel 
oil in a low cost package boiler. 

Electric power consumption will be 
250 kW at a maximum and 170 kW 
on an average. 

As the monthly consumption.of elec¬ 
tric power is 4,080 kWh, it is neces¬ 
sary to have a service cable for more 
than 440 V. 


Locational Condition 

Climate at the plant site is not a 
major problem; .but, as already stated, 
availability of utilities is important. 

The absolutely important locational 
condition is that there would be a river 
nearby the plant for the sake ol 
drainage, because the entire amount of 
water used-1,500 m 3 as stated above — 
has to be drained. . 


Process Description 

Generally speaking, the FoUrdrinicr 
paper machine is used for printing and 
writing paper. In making yellow board, 
however, the cylinder mould machine 
is used which does not involve a large 
expenditure in spite of easy mainten¬ 
ance and operation. 

A stationary spherical digester is used 


for digestion of straw, because its oper¬ 
ation is to be carried on in a batch 
system, without requiring complex in¬ 
struments, The above type of digester 
provides easier operation than the con¬ 
tinuous digester. 

Straw pulp comes in two kinds- 
yellow pulp and white pulp. In mak- 
ing yellow pulp, lime is used as stated 
above. There arc’ cases where it is 
used with soda ash. 

However, in the case of white pulp, 
it is made by various processes-- 
caustic soda, sulphate, and chlorine 
processes. Whatever the process, it is 
complex. 


Pulp Making 

1-1) Pre treatment of straw 

The rice straw, which has been col¬ 
lected and stored, is cut to a suitable- 
uniform length by a cutter, and it is 
sent to the duster via a belt conveyor. 
The dusted straw is carried to the next 
process on another convey or. 

1-2) Cooking 

The straw stored in a chip bin is put 
in a digester at the rate of about 2.5 
tons of bone dry straw at a time. 

Tire above operation is performed 
on the second floor. 

When the above operation is over, 
a fixed amount of lime, solution is 
added, after which digestion continues 
for several hours (6-8 H/cycle) with 
steam under a pressure of 4-6 kg/cm 2 . 

The cooked material is blown into 
a blow pit, and waste liquid is washed 
away by a beater placed in the lower 
part of the pit. 

2. Stock preparation 

The raw material made available 
from the above operation is fed into 
a dilution box with a pump. Fresh 
water is added to the box to provide 
consistency to suit the following., beat¬ 
ing process. 

Nodes and sheaves are eliminated 
by the inclined screen to drop the 
stock into the next beater, in which 
it is treated for an appropriate number 
of hours so as to make its suitable for 
paper machining, as well as to provide 
a good quality for the finished paper. 

Stock which has been subjected to 
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the beater process is stored in the beater 
chest, out of which it is sent into the 
head box by the pump. 

The stock goes out of the above 
equipment into the selective screen, 
where is is dusted, for transfer to the 
distributing box and head box. 

3. Chemical preparation 

This is an independent section, in 
which the lime for digestion is dis¬ 
solved to the stipulated concentration 
and stored. 

The process so far described con¬ 
stitutes the first half of the paper mak¬ 
ing process, namely the section for 
the manufacturing of raw materials. 


Required Machinery and Equipment 


Pretreatment section 


Straw cutter 

1 set 

Belt conveyor 

1 set 

Duster 

1 set 

Ventilator & Hood 

1 set 

Dust fan 

1 set 

Belt conveyor 

1 set 

Cooking section 


Chip bin room 

• i 

—•-Spherical digester 

2 sets 

Blow pit 

2 sets 

Blow chest 

1 set 

Conveyor pump 

l 

1 set 

Beating & stock preparation section 

Head box 

1 set 

Inclind extructor 

1 set —> 

Beater 

2 sets 

Beater chest 

2 sets 

Conveyor pump 

2 sets 

Machine chest 

1 set 

Conveyor pump 

v , 

1 set 

Mixing box 

1 set 

Selecti'fier screen 

1 set 

Distribution box 

.1 set 

Head box 

J 

To wire cylinder vat. 

5 sots 

Chemical section 


(Lime) . ■ 


Dissolving tank 

1 set 

Liquor pump 

1 set 

Storage tank 

1 set 

Liquor pump 

1 set 


FOB price of machinery and equipment 
.(approx. )¥150,000,000 


Dirty water 


Process Flow Diagram for Straw Puip & Yellow Board Making Plant 



Note: It is also possible to manufacture writing, printing and toilet paper by using the above-layout of m»einncry,and equipment. 


Layout for Straw Pulp & Yellow Board Making Plant (Capacity: 5 tons/day) 








Paper Making 


1. Paper machine 

The raw materials in the head box, 
flow into the paper machine. The 
paper machine consists of wire, press, 
dryer parts, calender and paper cutter. 
Paper is continuously made‘in the or¬ 
der of the above parts. 

l-l) Wire part 

One or several (live, in this plant) 
cylinder moulds rotate in each vat. 
The stock which has been fed is scoop¬ 
ed up by the rotating cylinder mould 
machine for formation of sheet. 

When cylinders go out of the stock 
liquid, the surfaces of the cylinders 
are covered with wet paper which con¬ 
stitutes fabrique. 

The number ol cylinders is decided 
according to the thickness of paper to 
be made. The thicker the paper, the 
larger the number of cylinders. 


1-2) Press part 

The bottom felts, which rotate 
endlessly, pass the crests of the cylinders 
one by one to pick up the paper layer 
formed there. 

After passage of the second press 
roll, felt and paper are separated, with 
felt resuming its advance to the cylinder 
after water has been squeezed out of the 
felt by the squeeze roll, and paper pro¬ 
ceeding towards the next dryer part. 

1-3) Dryer part 

The paper which comes out of the 
final press, roll has both smoothed by 
the smoother. It is dried when it comes 
into contact with the surfaces of. the 
fourteen paper dryers (cylindrical, with 
steam inside), one after another. 

Canvass or dry felt is employed to 
insure good contact with cylinders. 

2. Calender 

The calender comprises for chilled 
rolls, the surfaces of which are harden¬ 


ed. Paper gains glaze as it passes be¬ 
tween the rolls through the slip action 
of heat and pressure. 

3. Cutter 

Paper is finally cut into the required 
size by the cutter, thereby ending the 
continuous paper making process. 

When paper is specially required in 
a smaller size, it is cut by a guillotine 
cutter which is provided separately. 


Example of Straw Pulp and 
Yellow Board Making Plant 

A plant site of 80 in x 200 m would 
be sufficient in consideration of the 
future extension of the plant. 

The required area of the building 
is nearly 1,500 m 2 . The paper manufac¬ 
turing room should be made fire proof, 
but the other buildings may be wooden 
ones. 
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Kraft Bag Making Plant 


Multi-wall kraft bag is a large 
size multi-ply paper bag made up of more 
than two sheets of strong kraft paper 
(normally 3-4 ply) for the purpose of 
holding heavy matter over 10 kg. 

It is the most suitable container for 
certain amounts of cement, fertilizers, 
rice, barley, wheat flour, sugar, common 
salt, palletized resin and other industrial 
chemicals in powder, grain and small 
lumps for transport of storage. 

It comes in the following four types 
to suit the shape of the material to be 
contained:. 

(1) One end machine-sewn 

(2) Both ends machine-sewn 

(3) One end pasted 

, (4) Both ends pasted 

When air-tightness is required, a 
highly anti-moisture paper bag is availa¬ 
ble by the insertion of pitched kraft 
or such moisture-prevention paper as 
polyethylene paper in. between the 
kraft papers of (3) or (4) type bag. 


Pitched kraft, which is also called 
tarpaulin paper, is a piece of kraft pa¬ 
per, one side of which coated with 
asphalt, over which another piece of 
kraft paper is attached to organize, 
so to speak, an asphalt sandwich. 

In the case of cement paper bag 
which contains 50 kg., 20 bags are 
required per ton. Accordingly, the 
larger the output of cement in a country, 
the larger the demand for kraft bags. 

There are favourable prospects for 
increasing, the demand lor paper bags 
for fertilizer and other materials. 

The current demand for multi¬ 
wall kraft bags in Japan is about 2,350 
million bags a year, and the quantity 
of kraft paper for making these bags 
comes up to about 450,000 tons. 

The consumption of paper bags in 
Japan may be classified by use as 
shown in table 1, which indicates that 
the scope of the demand is fairly 
wide. 

The scope of the consumption of- 


multi-wall kraft bags is extremely large, 
with the demand increasing by six to 
ten per cent year after year. 

Multi-wall paper bag is pasted into 
a cylindrical shape on a tubing machine 
with both -ends cut. Both ends or 
one end of the bag is either machine- 
sewn or pasted. 

In the case of cement bags, the 
pasted type is used overwhelmingly 
in Europe, while in Japan hnd Southeast 
Asia the sewn type bags are mostly- 
used. 

The design and letters On the surface, 
at the side or back of paper bags, can 
be printed simultaneously with tubing 
because a mono-colour or multi-colour 
printing press'is attached to the tubing 
machine. 

In the case of cement bags, mono- 
colour (generally in black) printing 
with water ink in common. However, 
two or three-colour . printing. is., neces¬ 
sary for fertilizer, sugar and other 
bags. 



Sewing machine 









Table 1: Consumption of Paper Bags in Japan (1076) 

Number of bags Weight of contents 

Item (million) . (tons) 

Cement 354 63,000 

Sugar 74 1 5,000 

Fertilizers • .367 84,000 

Wheat powder, feed 656 120,000 

Salt 59 10,000. '■ 

Starch. 32 7,000 . 

Rice, barley 1.63 . 35,000 

Agricultural products 69 13,000 

Chemicals, etc. 564 86,000 


Table 2: Required Machinery and Equipment 

No. of set 

1) , Tubing machine..., . 7, , . , . . 1 

(complete with 2 -colour press, hoist, and 1 beam) 

, length of bag . 20 — 43” , j'-\ 

width of bag 14 — 23%” 

(through exchange of shaping plate) 
width of gusset 0 — 5 ” 

. body paper width up to 48” 

dia. up to 39” 
up to 6 ply. 

manufacturing capacity 120 bags/min. 


Raw materials and sub-materials 
required for the manufacture of multi¬ 
wall bags include kraft paper, crepe 
paper, sewing thread, filter code, paste 
and ink. 

If all of the above, materials cannot 
be obtained within the country, when 
building a plant for paper bag manu¬ 
facture v the . unavailable items have to 
be imported. 

In selecting a suitable location 
for the plant, it is necessary to look for 
a lot offering convenience in trans¬ 
porting raw materials into the plant 
arid still be close to consumers so as 
to economize on expenses in forward¬ 
ing bags. C; ; 

It is understood that the plant should 
be located where it is easy to obtain 
supplies of electricity, water and labour. 

From the technical point of view, 
the manufacturing of, kraft bags is 
not especially difficult. On the busi¬ 
ness side, management may not be so, 
difficult because of the fact that the 
consumers and the quantity required 
are comparatively stabilized. 

Therefore, multi-wall kraft bag 
manufacturing may be recommended 
as a promising example for smaller 
enterprises. 


2 ) Both-ends sewing machine. . ... . . . . . . . . , . . . . 2 

length of bag 24% — 36*/2” ' ■■.•.••Op- 

manufacturing capacity 1,500 bags/hr. 

3) One-end sewing machine., ..... 2 

length of bag , 25%- 36%” : . 

manufacturing capacity 1,500 bags/hr. 

4) Packing machine . . f,.. . . p „ . ......... ....... \ 2 

100 — 150 bags per bale 

capacity 50 bales/hr. : ■; . - •■ 

5) Compressor 7-10 kg/cm 2 ... , . ... 1 

6 ) Paste making machine \ 

7) Inspecting machine ..... . . ..... . . ... 4 

(for elongation, tearing point, permeability of air, weighing) 

FOB price of machinery and equipment . ... . . (approx.) ¥40,000.000 
(not including automatic feeder, auto-stacker, and valve former) 


Table 3: Monthly Requirement of 

Raw Materials and Utilities 

. .— - _ 

Item i 

Quantity 

(ton) 

Kraft paper .. 

186 

Crepe paper . , ... . . . . 

7 

Sewing thread. ........ 

1.5 

Filter code........... 

1.5 

Paste.: ... ... . . . . .... .. . 

15 

Ink.. 

1 


Example of 

Kraft Bag Making Plant 

Here is an 1 outline of a plant with 
a daily ' production , of 40,000 bags 
( 1 , 000,000 bags a month) of machine- 
sown paper bags; Tables 2, 3, 4 and 5 
show respectively the machinery and 
equipment, raw materials and utili¬ 
ties, manpower, and plant site . area 
required for this plant. 



Outline of the Plant 

A plant which has been planned 
carefully should be able to produce 
40,000 bags a day (1,000,000 bags 
a month). Machines can be increased 
with the increase of demand. 

There are two ways of manufacturing 
pasted type paper bags. One way is to 
paste the bags with an automatic 
bottomer, and the other way is to paste 
them manually. 

In the automatic bottomer, the 
cost of labour will be cheap. Mass 
production Will be possible too, which 
would be around 30,000 bags a day. 
The required number of operators 
will be seven or eight. 

Approximately 60 persons would be 
required in manual one end (bottom) 
pasting to. manufacture 30,000 bags. 
Ill Japan, however, the automatic 
bottomer is used mainly. 

The manufacture of machine-sewn 
type paper bags is comparatively simple. 
Furthermore, if the sewing thread is 
pulled out of the bag with care so that 
the bag may not break when taking 
the contents out, it would be possible 
to reuse the bag. 

Re-manufacturing of bags does not 


require any special machines, The 
ordinary sewing machine for industrial 
use and the printing press would be 
sufficient. 

For a country which has to import 
kraft paper from abroad, it would be 
more economical to manufacture ma¬ 
chine-sewn type paper bags. 

Automatic feeder, auto-stacker, and 
valve former could be attached option¬ 
ally to the sewing machine as special 
apparatus at extra cost. These appara¬ 
tuses would speed up the sewing ma¬ 
chine work and simplify mastering of 
the machine. 


Process Description 

There are two kinds of multi-wall 
paper bags, one with gussets on both 
sides (mainly machine-sewn type paper 
bags) and the other without gusset 
(plainly pasted type paper bags). 

However, through exchange of the 
shaping plate on the tubing machine, it 
is possible to turn out the above two 
kinds of bags on the same tubing 
machine. 

Here is an outline of the manufac¬ 


turing process of rn'ulti-wall paper 
bags mainly, made by the sewing pro¬ 
cess: | -j 

(1) Kraft paper is put on the tubing 
machine, placing the number of 

. sheets . corresponding to the re¬ 
quired number of ply, 'for simul¬ 
taneous tubing and printing with 
a press interlocked with the tubing 
machine. The length of the paper 
bag depends on the order, but it 
is generally cut to 43 - 20 inches. 
The length of the bag may be 
adjusted through exchange of gears 
on thc'tubing machine. 

(2) Paper tube manufactured on the 
tubingj machine is machine-sewn 
on an'automatic both-ends sewing 
machine, after the shaping of 
valve (normally done manually). 

(3) , The manufactured paper bags are 

inspected and bundled into 20 
or 25 bags to a bundle, then 
stacked alternately 100 to 150 
bags, to packing, There are two 
methods of packing: automatic 
and manual. Polypropylene flat 
cord is used ip the automatic 
method, and straw cord of poly¬ 
propylene round cord . is used 
in the manual method. 










Process Flow Sheet for Kraft Bag Making Plant 

(1) (2) (3) (4) 



Table 4; Required Manpower 


Item 

Man 

Number 

Woman 

Total 

Managerial staff 

Plant manager 

1 


1 

Operation supervisor 

1 


1 

Material supervisor 

1 


1 

Miscellaneous duty 


1 

‘ ' 1 

Direct labour force 

Tubing machine 

2 

4 

6 

Sewing machine 

1 

12 

.13 

Packages and products warehouse 

6 


6 

Raw materials warehouse 

i . 

1 

2 

Total 

13 

18 

31 


Table 5: Required Plant Site Area 

Item 

Building area.... 1,750 m 2 

Paper products store house.... gQO m 2 

Working space.... 650 m 2 

office ... ..... 300 m 2 

Required land area .. .. 3,300 m 2 


When manufacturing pasted bags, 
both bottoms (ends) are pasted 
securely. There are two ways of 
doing this: automatic and manual. 
Ordinarily, pasting is done manu¬ 
ally. In automatic pasting, one 
machine will manufacture 30,000 
bags a day, but a high-grade 
machine would be necessary; 


* 
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Pipe Fitting Making Plant 


Pipe fittings are playing an indis¬ 
pensable part in pushing forward the 
improvement of our daily life and 
development of industries concerned. 

Above all, pipe fittings which are 
used for connecting steel pipes have 
various uses, ranging from fittings in 
kitchen to those in numerous industrial 
fields, being used for changing the 
direction of air or liquid carried in a 
pipe or for prolonging the distance 
of the transportation. 

In recent years, higher pressure 
resisting property is demanded for pipe 
fittings, and there are many unsatis¬ 
factory points in the usual cast iron. 
As a result, demand for malleable cast 
iron is on the increase year by year as 
the most suitable type of iron casting 
for pipe fittings. The optimum of 
malleable cast iron for is black heart 
malleable casting, of which the manufac¬ 
turing process is described in the follow¬ 
ing. 

With a wide scope of uses, there 
are many kinds of fittings such as 
elbow, union, tee, socket, cross, Y, 
cap, nipple, bushing, plug, lock-nut, etc. 

The total variety of kinds and 
sizes comes approximately 1,500. 
However, 50—60 kinds are commonly 
employed. 

One of the characteristics of plant, 
we are planning here, is the melting. 
Melting is the method commonly 
called duplex melting, where a cupola 
and an electric furnace are adopted 
according to the manufacturing process. 

However, only the low frequency 
induction furnace is employed in this 
project. Compared with other furnaces, 
the biggest advantage of induction 
furnace is the easy adjustment of 
chemical composition of hot metal 
within the melting pot. 

From the standpoint of expenses, 
it can be said that the expenses for the 
construction and machinery and equip¬ 
ment of this plant are comparatively 
high, but the running cost becomes 
cheap. The production scale is smaller 
than the standard economical produc¬ 
tion scale, but the layout is so designed 
that the scale may be easily expanded 
in future. 

Steel scraps can be used regardless 
of the sizes. It is fully considered 
that the raw materials and auxiliary 


stuffs for the plant operation may be 
mostly procured locally to save expen¬ 
sive imported materials. 

Generally speaking, foundry work 
is a kind of industry which tends to 
cause an unfavourable working environ¬ 
ment and extreme fatigue to the work¬ 
ers. In this respect, mechanization 
is introduced in this plant as much as 
possible corresponding to the produc¬ 
tion scale in the main processes, such as 
melting, annealing and machining. 

When the production scale of the 
factory is to be expanded in future, 
the existing machinery and equip¬ 
ment can be used as they are, and 
moreover, there will not be any un¬ 
balance of production. 

Process Description 

The manufacturing process of the 
pipe fittings is shown in the process 
flow diagram. 

First, the various materials for the 
production of black heart malleable 
iron casting are weighed and charged 
into the low frequency induction 
furnace. It is desirable that the starting 
block should be employed in the first 
melting. After making sure that the 
chemical composition is within the 


range of black heart malleable iron 
casting, the metal is tapped into the 
geared crane ladle. 

The ladle is carried to the pouring 
station, where the molten iron is shifted 
to 90 kg-trolley ladle to be poured into 
the sand mould previously made. 
After cooling for 5-10 minutes, the 
moulds are put on the conveyor to carry 
them to the shakeout, where sand and 
casting are separated. 

After removing sand, the as-cast 
products are separated from sprues, 
runners and gates by hammering. 

The products are then treated by 
shot blast and inspected. 

The sprues, runners and gates, on 
the other hand, are reclaimed for 
remelt. The products after passing the 
inspection, are packed in the annealing 
pot and sealed hermetically and charged 
into annealing furnace. 

After being annealed completely at 
a proper temperature for a proper 
time, the casting is removed of gates 
and burrs by the cutting machine. 

The distortion of casting is removed 
by the deformation corrector. Then, 
the castings are cleaned by shot blast 
and pickled to be galvanized, Then the 
castings are machined and threaded. 

Every piece of casting is subject 


Process Flow Diagram for Pipe Fitting Manufacturing Plant 
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to the pressure leakage test. Anti¬ 
corrosive oil is applied to the castings 
aiid packed for shipment. 

Outline of Plant 

A production scale of 100-150 tons/ 
month is considered to be appropriate 
at the first stage, viewing the difficulty 
of sales, the amount of invested capital, 
and the skill in the manufacturing 
techniques. 

This production scale can be increased 
by a little reinforcement of equipment 
according to the increase of demand. 

The maximum capacity of the plant 
is 400 tons/year. And the working time 
is eight hours per day by one shift 
operation. 

With 25 working days/month and 
daily production of four tons, the 
monthly production and yearly produc¬ 
tion will come up to 100 tons and 
1,200 tons respectively. 

In order to manufacture products 
of four tons per day, eight tons of 
molten iron are required due to the 
yield rate of 50%. 

The operation time is eight hours 
per day for moulding and pouring, 
sand treating, inspecting and finishing, 
galvanizing, etc. 

As for melting, extra operation for 
cold melting is needed with the low 
frequency induction furnace. More¬ 
over, annealing should be conducted 
for 24 hours per day. The two shift 
system must be adopted for tapping. 

Locational Condition 

The first requisite for the location 
of the plant is the convenient pro¬ 
curing of high voltage electric power 
and water. The most suitable place 
should be chosen by taking this and 
other conditions into consideration. 

For increasing the job orders, im¬ 
proving the productivity and rein¬ 
forcing the equipment, the manage¬ 
ment should give attention to other 
products in addition to pipe fittings, 
such as automobile parts, electric 
parts, parts of industrial machinery, 
etc. in the near future. 

Suggestions 

The system of one shift operation, 
which we plan here, is to be trans¬ 
formed to two shift or three shift 
operation in the future so as to fully 
operate the installed machinery and 
equipment, when deduction of utility 


expenses and indirect personnel expenses 
will have to be conducted for the pur¬ 
pose of increasing the profitability. 

Required Machinery and 
Equipment 

Moulding machines 
Sand conditioning plant 
Melting furnace 
Shot blasting machines 
Annealing furnace 
Galvanizing shop 
Tapping machines 
Testers etc. 

Total FOB price .... 

(approx.) ¥350,000,000 

Steel fabrications (local) .. 

FOB price (approx.) ¥40,000,000 

Installation work, etc... 

FOB price (approx.) ¥40,000,000 

Patterns and tools ........ i. 

FOB price (approx.) ¥20,000,000 

Required Utilities 

Electricity... 2,000 kVA 

Required Manpower 


Foreman and engineer. 5 

Clerical worker .. 6 

Maintenance . 4 

Direct worker . 80 

Total . . . .. 95 


Required Area for Plant Site 

Building ....... (approx.) 6,000 in 2 

Land ........ (approx.) 1 5,000 m 2 

Technical Assistance 

When establishing the plant, engineers 
from Japan will be dispatched for the 
purpose of guiding the installing, 
adjusting and running of the plant. 
Also, engineers of the buyer side will be 
received for training in Japan, and the 
required fee will be calculated separate¬ 
ly- 

Furthermore, technical fee will be 
required separately. 



Sand conditioning plant 
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Detergent Plant 


Detergent, one of the most im¬ 
portant products of today, is increasing 
in consumption. In 1976 the total con¬ 
sumption of detergent marked 13 million 
tons in the world. The main reason why 
detergent is penetrating into the daily 
life so fast is that it is superior to soap 
at many points. 

Detergent is different from soap in 
three major points as you may know. 
The first one is raw materials, namely 
detergent is made from petro-chemicals, 
while soap is made from natural fat and 
oil. The second one is performance. De¬ 
tergent is easy to change the formula¬ 
tion to fit for the local washing condi¬ 
tions, such as water hardness and way of 
washing. Because these conditions give 
big influences to the washing power and 
foaming ability of detergent. The third 
one is packaging. Powder detergent is 
able to be.packaged in any styles and 
any sizes that would be convenient for 
consumers, but soap is rather difficult 
in these points. 

It is said that the consumption of de¬ 
tergent will increase in accordance with 
the rise of the standard of living, so the 
demands for detergent will increase 
rapidly in many countries from now on. 

Process Description 

This powder detergent manufactur¬ 
ing plant consists of mixing, drying, 
after drying, packaging and anti pollu¬ 
tion units. 

1) Mixing unit 

Alkyl benzene sulphonic acid (ABS) 
is neutralized and mixed with 
builders such as sodium tripoly phos¬ 
phate (STPP), sodium silicate, 
sodium sulphate and other minor 
ingredients. This detergent slurry is 
transferred to the top of the spray 
drying tower by the high pressure 
pump. 

2) Drying unit 

The mixed slurry is sprayed from the 
nozzles at the top of the spray drying 
tower. The sprayed detergent slurry 
is dried by hot air coming from the 
furnace. The dried detergent powder 
is taken out of the bottom of the 
tower, and is transferred to the sieve 
by a belt conveyor and air lift equip¬ 


ment. 

3} After drying unit 

Fine shaped detergent powder is 
screened by the sieve and stocked in 
baggies after being perfumed. 

4) Packaging unit 

The final product is packed here. De¬ 
tergent powder is fed into the pack¬ 
aging machine from baggies. There 
are several kinds of packaging ma¬ 
chines depending on the sizes and 
styles of bags or containers, therefore 
the most convenient packaging ma¬ 
chines should be chosen. 

5) Anti pollution unit 

Dust, contained in the exhaust air, 
is washed and separated by the water 
spraying system. This water, contain¬ 
ing detergent dust, is recycled to the 
mixing unit again. 

Table 1: Monthly Requirement of Raw 
Materials 

(Product: 1 ton/hour x 500 hours) 


Table 2; Monthly Requirement of 
Utilities 


Electric power (200 V). . . . . . 25,000 kWh 

City water (clean). 1,000 tons 

Industrial water.. 4,000 tons 

Fuel oil. 40 kg 

Steam. 100 tons 

Table 3: Required Manpower 

Item No. 

Engineer.. 2 

Chemist . .. 1 

Skilled worker. 5 

Unskilled worker.30 

Clerical worker .. 2 

Other- .......... 3 

Total . ..43 


Table 4: Required Area for Plant Site 
Item 

The required land area is 4,000 m 2 . 
The detail of building area are: 

Factory. 250 m 2 

Total floor area .... 600 m 2 

Warehouse. 500 m 2 

Office etc.. . 200 m 2 



Technical Assistance 


Engineers can be dispatched from 
Japan for the purpose of guiding the 
installing, adjusting and running of the 
plant. The fee required for such 
technical guidance, however, will be 
calculated and estimated separately, 
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Process Ffow Diagram for Detergent Plant 
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Table 5: Required Machinery & 
Equipment 

hem No, 


Mixing unit 

Caustic soda solution tank .1 

Alkyl benzene sulphonic acid tank ... 1 

Neutralizer.1 

Sodium silicate tank.1 

Mixing vessel.. . , . , 1 

Booster vessel.1 

High pressure pump ..1 

Pumps 

Drying unit 

Furnace . ... . .1 

Blowers 

Spray drying tower.1 

Cyclone.I set 

Conveyors 

After drying unit 

Sieve. 1 

Perfumer. 1 

Baggies 


Special Features 

This plant is the result of an art 
which was studied for a long time 
through the actual production of deter- 
gent. 

This is specially designed economical 
plant that is suitable for the markets in 
developing countries, and any kinds of 
anionic surface active agents, such as 
hard alkyl benzene sulphonate, soft 
alkyl benzene sulphonate, alpha olefine 
sulphonate and alcohol sulphate, are 
able to be used. 

And it is needless to say that the 
plant is designed for simple and effec¬ 
tive operation. 

The production capacity of the plant 
is one ton per hour and can be operated 
twenty four hours continuously. 

If there are any difficulties in pur¬ 
chasing raw materials and packaging ma¬ 
terials, they are supplied from Japan, 


Packaging unit.1 set " 

Anti pollution unit.. , X set 


FOB price of machinery and equipment 
is approximately ¥200,000,000 (Know¬ 
how and license fees are not included.) 
This price is not including packaging 
machines, because packaging machines 
are quite changeable depending on the 
and «rv!e of the final product. 
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Printing Plant 


Printing is often refered to as a 
barometer of civilization. Where there is 
civilization, there is always information. 
And information, without exception, 
coexists with printing. v 

In the beginning of the 20th century, 
printing developed as a full dress indust¬ 
ry in Europe and in the United States. 

in Japan, the industry, which came 
to be conducted in real earnest around 
1930, has continued to grow along with 
the economic development of the coun¬ 
try, establishing a firm status as an 
industry free from depression. 

The yearly growth rate of the print¬ 
ing industry has been 15 — 20% on an 
average. 

In the light of its history in indus¬ 
trially advanced countries, it may be¬ 
yond dispute that the industry will 
show a rapid progress in developing 
countries, contributing to knowledge 
and public welfare. 

On top of that, the printing industry 
is one of the fundamental industries in 
that, it is said, one printing office is 
demanded per population of 10,000 — 
20,000, equal to the ratio in the case of 
doctors. Accordingly, it is usually local¬ 
ly operated with few imports and ex¬ 
ports. 

Scope and Classification 

The plan in this project is designed to 
turn out a variety of printing matter, 
including that for publicity activities, 
for education, for sales promotion and 
so forth. 

Kinds of Processes and Features 

Although this plant is mainly for 
lithographic printing, it can also serve 
for letter printing. 

As printing methods, there are litho¬ 
graphic printing, letter printing and 
intaglio printing. Among them, letter 
printing and lithographic printing are 
widely adopted for printing of pam¬ 
phlets and handbooks. 

Historically, letter printing had long 
been the nucleus of printing, but in 
recent years it was complete in the 
United States, Europe and Japan. 

Among the printing plants, with 
priority given to lithographic printing 
like this plant in this project, there are 
j large scale ones which manufacture 


multicoloured printed products, such 
as textbooks and large scale posters in 
large quantities, but many of them are 
of medium scale to produce multi¬ 
coloured or single — coloured printed 
matter on a moderate scale. 

Some printing plants, in the mean¬ 
while, integrate the whole process of 
printing — from planning, design and 
preparing of copies (including colour¬ 
photographing) to camera work, plate 
making and bookbinding. 

This plant as a smaller plant is plan¬ 
ned to start with one-colour or two- 
colour printing, while orders for plate 
making are placed outside. 

If you can not find a plant for colour 
separation in your country, you may 
order it from Japan where there are 
many advanced printing plants. 

General Description 

Lithographic paper, art paper and 
coated paper are used to produce 
pamphlets, handbooks, forms, labels, 
small-sized newspapers, etc. of one or 
two colours. 

On receiving an order from a custom¬ 
er, a working plan is established at the 
planning division, and according to the 
plan, the art division prepares photo¬ 
graphs, draw pictures by hand and 
selects types of letters to prepare the 
copy. 

The copy is returned to the planning 
division, where, if necessary, it is looked 
over by the customer. 

The camera work division makes the 
negative out of the copy, which is sent 
to the plate making division. 

The division makes the plate out of 
the negative in preparation for printing. 

The printing division receives the 

Comparison 

External show Cross section With ink 

applied 

Letter printing Water 



Lithografic printing Wiping 



Intaglio printing 


plate from the plate making division to 
conduct printing with paper and ink 
sent from the materials division. 

Production Scale 

This plant has a capacity to produce 
three items of 100 page handbooks by 
3,000 copies each a day. 

High grade coloured printing de¬ 
manding huge production scale, elabo¬ 
rate technology and advanced equip¬ 
ment are not made objects of this plant 
for the time being. 

However, the planning of the plant 
construction should be done with 
consideration that the plant may be 
improved in the future in case the de¬ 
mand for high quality printing rises. 

The operation time is decided on as 
seven hours a day excluding recesses. 

Locational Condition 

As to the location of this plant, a 
region which has stable temperature and 
humidity is desirable. For instance, a 
sudden change of temperature of more 
than 10 C will cause wavy edges on 
paper to make printing difficult. 

Change of humidity should be within 
15%. Plate making and camera work 
may be favourably conducted if the 
temperature is below 30 C. 

The first thing needed for a printing 
plant is easy access to the prospective 
market including government offices, 
firms, etc. In this respect an urban area 
is preferred as the plant site. 

Raw Materials and Utilities 

Paper, ink, films, PS plate and others 
are required as raw materials. As utilities, 
electricity, fuel and water are required. 

The required raw materials for pro¬ 
ducing three items of 100 page hand¬ 
books by 3,000 copies each a day are 
shown in Table 1. 

Required Area for Plant Site 

As the plant area, 3,000 m 2 is re¬ 
quired, taking future expansion into 
consideration. 

The floor space of the one storied 
plant building with steel frames and 
slating is 1,000 m 2 , which includes the 
factory and office. 




Table 1: Monthly Requirement of Raw Materials 

Item Specification Quantity 

Paper . 800 mm x 650 mm. 750,000 sheets 

Ink .... 250 kg 

Film.. . 220 mm x 150 mm. 4,000 sheets 

PS plate . 800 mm x 650 mm. 550 sheets 

Others 

Table 2: Required Machinery and Equipment 


(imported) 

Item No. of set 

Art section 

IBM MT2 typewriter. 3 

Photo — composing machine ..1 

Camera work section 

Camera.. . . ...1 

Processer ... . 1 

Dryer. 1 

Plate making section 

Printer.. ..,.1 

Composer...>..1 

Working and drying table .. 1 

Printing section 

Printing machine (for one colour, 650 mm x 400 mm).1 

Printing machine (for one colour, 800 mm x 650 mm).2 

Printing machine (for two colours, 800 mm x 650 mm).1 

Cutting machine... 1 

Seasoning machine . .. 1 

Hand lift...'..2 

Bookbinding section 

Multiple folding machine. 1 

Stitcher . 1 

Collator . 1 

Cutting machine. 1 

Transformer . 1 


FOB price of machinery and equipment ...... (approx.) ¥141,000,000 


Table 3: Other Equipment 
(procured on the spot) 


Item No. of set 

Light table .. . ...1 

Dot etching table..7 

Working table .. . .... ..2 

Sink.....1 


FOB price....(approx.) ¥1,600,000 


Note: Other expenses including those for writing and tubing should be taken 
into consideration. 


’V 


Table 4: Required Manpower 


_ Item _No. 

Engineer. 2 

Clerical worker. 16 

Art & camera work section ...... 19 

Plate making section. 13 

Printing section . 16 

Bookbinding section. 14 

Total . . ... . . . . 80 


Bookbinding section. 14 

Total . . ... . . . . 80 



Offset printing press 



Offset printing press 


Technical Assistance 

Engineers can be dispatched fro m 
Japan for the purpose of guiding the 
installing, adjusting and running of the 
plant. The fee required for such techni¬ 
cal guidance, however, will be calculated 
and estimated separately. 
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Fresh Milk Making 


Milk, as a highly nutritive drink, 
has today become indispensable for our 
daily living, and its demand continues 
to increase steadily from year to year 
for consumption by general households, 
hospitals and schools. 

Milk available on the market may be 
obtained in the form of plain milk that 
is simply pasteurized, processed milk 
that is added with vitamins, minerals 
or other nutrients, or in a mixture with 
fruit juice, coffee, chocolate or other 
ingredients. Whatever the form in which 
milk is available, the basic processes 
involved in its preparation are generally 
the same, the essential difference lying 
in the processes preceding pasteuriza¬ 
tion. 

Milk available to end consumers, par¬ 
ticularly ordinary milk, usually comes 
in 200 cc, 500 cc or 1 liter containers. 
These containers may be made of glass, 
but the more general trend today is to 
market milk in paper or polyethylene 
containers which dispense with the need 
to recover the bottles. Naturally, the 
milk filling process will differ according 
to whether a bottle or other form of 
container is used. 

Since milk distributed to general 
consumers constitutes a typical product 
that is produced daily and consumed 
more or less the same day, the milk 
making business may be regarded as a 
stabilized one closely linked to our 
daily living. 

The milk making plant to be intro¬ 
duced here is designed with a minimum 
economic production scale, or a produc¬ 
tion capacity of 6,000 liters/day. For 
container is used paper container of 
200 cc. 

Process Description 

Raw milk, stored cool and inspected 
for quality, is treated by clarifier and 
its microscopic impurities completely 
eliminated. The milk is then preheated 
by ultra high temperature sterilization 
and its fatty ingredient homogenized by 
means of a homogenizing system. This 
is followed with ultra high temperature 
sterilization at 135°C for about 2 sec¬ 
onds, after which the milk is cooled, 
then filled into paper containers. 

In further details, milk making is 
achieved by the following processes. 


Raw milk conveyed by milk cans or 
tank lorries changed into the weighing 
tank by a conveyor belt for weighing, 
after which a prescribed volume of milk 
is charged into the receiving tank. 

From here, the milk is pumped to 
the clarifier by means of the milk pump, 
where it is removed of microscopic 
impurities. Clarified milk is next sent to 
the plate cooler where it is cooled to 
about 2 — 5°C, then pumped to the 
storage tank. 

Stored milk is preheated to about 
80°C by heat exchange with pasteurized 
milk in the ultra high temperature 
sterilizer and its fatty ingredient homog¬ 
enized in the homogenizer, then further 
recycled to the ultra high temperature 
sterilizer where it is pasteurized instant¬ 
ly in about 2 seconds at a high tempera¬ 
ture of135°C. 

Here, the pasteurized milk is sub¬ 
jected to heat exchange with incoming 
raw milk, whereupon its temperature is 
gradually lowered. Final cooling is 
achieved by means of chilled water to 


Plant 


lower the temperature to 3°C, after I 
which the milk is stored in the surge | 
tank for subsequent filling into paper 
containers by means of the filling ma¬ 
chine. \ 

For pasteurization of milk may be 
adopted either, the high temperature 
sterilization system or the ultra high 
temperature sterilization system. The 
high temperature sterilization system in¬ 
volves pasterization at a temperature of f 
about 85°C, while the ultra high tem¬ 
perature sterilization system achieves 
pasterization at a high temperature of 
about135°C. 

Today, the ultra high temperature 
sterilization system is more popularly ( 
adopted since it lends itself to killing 
escherichia coli and other heat resisting 
bacteria, in addition to permitting 
longer preservation of milk. 

Example of • | 

Fresh Milk Making Plant i, 

1) Production Sheme § 


Tablet: Required Machinery and Equipment 

Item 

Capacity 

No. 

Weighing tank . . 

200 kg. 

... 1 

Receiving tank . . 

. 500 kg.. 

... 1 

Milk clarifier . , , 

3,000 liters/hour , , . 

... 1 



... 1 

Plate cooler .... 

3,000 liters/hour . . . 

... 1 

Storage tank . . , 


... 2 


Milk pump . 

Pasteurizer . 

Surge tank . . 

Filling & packaging machine 
Boiler ..... 

Chiller .... 

Power receiving facilities 


FOB price of machinery and equipment 


1,000 liters/hour .. , 1 

1,000 liters/hour . 1 

1,800 - 2,000 liters. 2 

3,400 pcs./hour.. . 1 

300 kg (evap.). 1 

40,000 Keal/hour. 1 

30 kVA ... 1 


(approx.) ¥60,000,000 


Table 2: Daily Requirement of Raw Materials and Utilities 


Item 


Quantity 


Raw materials 

Raw milk .. 6,000 liters 

Paper container (200 cc) .. 30,000 pieces 

Utilities 

Electric power..... 162 kWh 

Water ... ..... 28 kiloliters 

Fuel (light oil) ..... ... . 200 liters 

































The plant is designed for operation 
under an 8-hour day system, with 2 
hours expended for preparations and 
after cleaning. That is, the machines 
are actually operated for 6 hours 
daily. The standard plant operation 
schedule is as follows: 

8 hours/day 
25 days/month 
300 days/year 

2) Required Machinery and Equipment 
(Ref: Table 1) 

The principal machinery and equip¬ 
ment required for a 6,000 liters/day 
milk making plant will be as listed 
below. The cost of machinery and 
equipment for a 10,000 liters/day 
plant will not differ much as for a 
6,000 liters/day plant, although it 
will be necessary to operate the 
packaging section under a 2-shift 
work system. 

The cost indicated above is based on 
current values and includes installa¬ 
tion as well as plant operating guid¬ 
ance expense, 

3) Required Area for Plant Site 

The land area required constructing 
the plant and its buildings will be as 
follows: 

Land 40 m x 50 m = 2,000 m 2 
Building 18 m x 35 m = 630 m 2 
The buildings shall be of formed steel 
structure with slated roofing, and 
will consist of the plant building 
proper, office, chiller housing, power 
room, boiler room, paper container 
warehouse and others. 

Tables 1, 2 and 3 show respectively 
the machinery and equipment, raw ma¬ 
terials and utilities, and manpower 
required for the above plant. 


Table 3: Required Manpower 


Item 


No. 

Plant manager . , . 


1 

Engineer. 


. 3 

Worker ........ 


. 7 

Total. 

....... 

.... 11 



Locational Condition 

For a milk making plant catering to 
general consumers, the primary loca¬ 
tional condition for selection of plant 
site will be its proximity to milk pro¬ 
ducing centers and to a source of easy 
water availability. The location would 
be ideal if, in addition, the site is situ¬ 
ated near consumer markets, but this 
condition will be of secondary impor¬ 
tance since good product transportation 
facilities are generally available today. 

Technical Guidance 

During the plant construction period, 
Japanese engineers will be dispatched, 
when asked by the buyer, for the super¬ 
vision of installing the plant and for the 
technical guidance. Also, the buyer’s 
staff members may be received for train¬ 
ing in Japan. 

For such services, the cost and fee 
will be required. 
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Margarine Making Plant 


Margarine was first made by a 
Frenchman; Monsieur Mege Mauries in 
1869 for use as a substitute of natural 
or genuine butter. 

In the rudimentary stage of the 
manufacture of margarine, it was impos¬ 
sible to use all kinds of oils and fats as 
raw materials of margarine due to 
primitive oil refining techniques. 

Later, it became possible to produce 
high quality oils and fats having suitable 
melting points and viscosities from 
various kinds of liquefied oils owing to 
the development of the vacuum deo- 
dorization technique in the U.S.A. as 
well as the development ot manufactur¬ 
ing the hardened oil in Germany. 

Consequently, so many kinds of oils 
and fats from animals, fishes and vege¬ 
tables which could not be used as raw 
materials of margarine in the past, have 
become available for the manufacture 
of margarine. 

Furthermore, according to the im¬ 
provement in the technique of oil 
refining, the quality of margarine has 
become so high as that of natural or 
genuine butter. 

On the other hand, when we appre¬ 
ciate the efficacy of the margarine for 
physical health as a foodstuff, oils and 
fats have twice calorie as the amount of 
sugar and have high unsaturated fatty 
acids called the indispensable fatty 
acid or vitamin F and oil-soluble vita¬ 
mins such as vitamin A, D, E, etc. 

Margarine is essentially produced by 
mixing the oils and fats described above 
(at a ratio of roughly 80%) with other 
materials such as water and lactic prod¬ 
ucts (at a ratio of roughly 20%). The 
larger proportion of oils and fats, the 
principal ingredient, consists of harden¬ 
ed oil. 

While the kinds of hardened oils (raw 
oils and fats) used for the manufacture 
of margarine differs by countries very 
much. In America the principal raw oils 
and fats are soybean oil, cottonseed y 
oil and their hardened oils. In Europe 
oils and fats produced in each country 
and imported ones are available. In 
Japan principal raw oils and fats are 
vegetable oils such as cottonseed oil, 
soybean oil, corn oil, coconut oil, palm 
oil and rapeseed oil, and fish oil, beef 
tallow and lard. 

A typical example of blending of raw 


oils and fats for the 

manufacture of 

Materials 

Blending ratio 

industrial margarine 

in Japan is the 

1) Raw oils and fats 

80% 

following; 

2) Water or fermen¬ 
tation milk 

16 ~ 18% 

Raw oils and fats 

Blending ratio 

3) Salt 

2 ~ 3% 

1) Fish oils 

45% 

4) Monoglyceride 

0.2-0.5% 

2) Beef tallow 

10% 

5) Lecithin 

0.1 ~ 0.3% 

3) Soybean oil 

15% 

6) Antioxidant 

1 ~2 x 10' 4 % 

4) Cottonseed oil 

1% 

7) Antiseptic 

1 ~5 x 10' 4 % 

5) Coconut oil 

2% 

8) Aroma ingredients 

1 ~2 x 10‘ 5 % 

6) Palm oil 

15% 

9) Colouring agents 

2 ~ 3 x 10' 5 % 

7) Lard 

8% 

10) Vitamin A 

15,000- 

8) Others 

4% 


30,000 units/lb 

The auxiliary and sub-materials, 

As raw oils and fats to be used for 


which are blended with the ingredients 
mentioned above, may consist of the 
following; 


the manufacture of margarine are re¬ 
fined to colourless and odourless level, 
margarine may be manufactured to 


Process Flow Sheet for Margarine Making Plant 
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Vacuum 
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feature .a number of qualities such as 
enticing colour, good luster, lactic ap¬ 
pearance and good flavour by blending 
auxiliary, or sub-materials above men¬ 
tioned. 

Today, margarine is used widely on 
the table, also for cocking and for 
making bread and pastries. That is, 
margarine is used not only as a substi¬ 
tute for genuine butter but also as a 
vital source of edible oils and fats, 

Process Description 

A margarine plant comprises two 
principal processes. One is the process 
for refining the raw oils and fats by 
deacidification, decolouration, hydro¬ 
genation and deodorization. The other 
is for producing margarine by blending 
auxiliary materials to the refined raw 
materials, which can be broken into 
mixing process, emulsifying process, 
cooling and kneading process and form¬ 
ing and packing process. 

1) Deacidification process 

Free acids, proteins and other impu¬ 
rities or organic substances contained 
in raw oils and fats are removed in 
this process by means of alkali and 
other treatments. 

2) Decolouration process 
Undesirable colouring matters con¬ 
tained in raw material oils and fats 
are removed by the adsorption to 
activated clay in this process. 

3) Hydrogenation process 
Unsaturated fatty acids in material 
oils and fats are converted to satu¬ 
rated fatty acids by reaction with 
hydrogen under the existence of 
catalyst such as reducing nickel, etc. 
This treatment serves to raise the 
melting temperatures of these oils 
and fats to desirable levels, and to 
improve the stability of quality. 

4) Deodorization process 

The oils and fats subjected tp de¬ 
acidification, decoloration and hydro¬ 
genation still have their inherent 
odours and the ones created by oxida¬ 
tion or decomposition, and these 
odours are generally disagreeable. The 
substances giving off these odors are 
removed by blowing steam through 
oils and fats heated up to the ccm- 
feQ: perature of 200°C ~ 250°C under 
several mmHg absolute pressure. 

The refined oils and fats treated in 
»k» oKnvp. mentioned processes are 


stored in each tank and then sent to 
the margarine producing process. 

5) Margarine producing process 

Raw oils and fats are melted and 
blended with salt, water, lactic sub¬ 
stances, vitamins, colouring agents, 
aroma and other ingredients, and 
then mixed, emulsified, sterilized, 
cooled rapidly and kneaded. The 
mixture is, after being aged for a 
while, formed into the prescribed 
shape to be obtained as finished 
product. - 


In addition to the above machinery 
and equipment, the followings are re¬ 
quired to construct the plant; 

— Machinery and equipment; 

1) electric power receiving and supply 
system 

2) process waxer receiving, treating and 
supply system 

3) steam generating equipment 

4) cooling water supply system 

5) waste water treatment system 


Example of 

Margarine Making Plant 

1) Production Scheme 
Production capacity: 

1,000 tons/month as 
table or industrial 
margarine 

Working hours: 24 hours/day 
25 days/month 

Note: Tables 1—5 are based on the 
above scheme. 


6) field storage and loading/unloading 
facilities of raw materials and prod¬ 
uct 

7) laboratory and maintenance appara¬ 
tuses 

— Buildings, ' foundations, structures, 
paving and other civil works. 

- All the works such as erection, pip¬ 
ing, wiring, painting, insulation and 
others at the plant site and materials 
for the aboves. 


Table 2: Required Raw and Subsidiary Materials 


Item 


Quantity 


Raw material oils and fats . . 
Water and fermentation milk 
Salt... 


Hydrogen. 

Monoglycerides, aroma ingredients, anti-oxidant, 
vitamin, etc... 


900 kg/ton of margarine 
170 kg/ton of margarine 
25 kg/ton of margarine 

?qN m j tQn Q f mar g ar j ne 

small amount 


Table 3: Required Utilities 

Item 

Quantity 

Electricity ....... 

Steam. 

Process water . . * ; , 

. 10 J2/tnn of margarine 



Table 1: Required Machinery and Equipment 

(The main machinery and equipment within the battery limit of the plant which com¬ 
pose the above mentioned processes are as follows:) 

1) Deacidification tanks with accessories 

2) Decolouration vessels with filters 

3) Hydrogenation equipment 

4) Deodorization equipment with boiler 

5) Mixing tanks 

6) Emulsifying tanks 

7) Continuous sterilization equipment 

8) Continuous cooling and mixing equipment with a resting tube 

9) Forming and packing machines 

FOB price of machinery and equipment.. (approx.) ¥500,000,000 












Table 4: Required Manpower 


item 

No. 

Manager 

, . 1 

Chemist . 

. . 3 

Skilled worker. 

■ • 3 

(1 tnan/shih) 

Ordinary worker . . . . , 

. . 21 

(7 men/shift) 

Maintenance worker . 

. . 5 

Total ........... 

. . 33 

Table 5; Required Area for Plant Site 


Building . 2,000 m 5 

(Plant building, warehouse, 
laboratory, maintenance shop, etc.) 
Land .. 10,000 m 2 


Technical Guidance 

During the plant construction period, 
Japanese engineers will be dispatched, 
when asked by the buyer, for the super¬ 
vision of installing the plant and for the 
technical guidance. Also, the buyer’s 
staff members may be received for train¬ 
ing in Japan. 

For such services, the cost and fee 
will be required. 

Others 

The demand for margarine has been 
increasing steadily in all countries of 
the world owing to changes in the 
modes of our diet. 

In addition, since vegetable oils and 
other kinds of oils and fats are available 
amply in developing countries for use in 
the secondary processing of edible oils, 
the establishment of a margarine making 
plant independently, or even as a part of 
an oil making complex, would be fa¬ 
voured with good marketability, making 
the business venture a highly promising 
one. 

Besides general type margarine, a 
newly developed high-grade oil, for 
specific use in chocolate and decoration 
cake can be obtained through the highly 
integrated technology of fractionation 
of raw oils and fats according to the 
melting points of their components. 



Margarine producing process 
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This model plant is capable of man¬ 
ufacturing the 3 most marketable types 
of plastic containers in the 5, 10 and 20 
liter capacity range, handling the com¬ 
plete process from plastic raw material, 
to container moulding, to parts, manu¬ 
facturing, to delivery. This process is the 
most advanced standard type for eco¬ 
nomically manufacturing products 
under stringent quality control. 

Besides the plastic containers for 5, 

10 and 20 liter capacities introduced 
here, we can supply plants for produc¬ 
tion of various special plastic cases ot 
wide application, including large-size 
plastic tanks with 500 and 1,000 liter 
capacities, upon request. Furthermore, 
we are ready to cooperate fully in the 
supply of materials, sub-materials and 
packaging materials. Also, we are pre¬ 
pared to give plant operation guidance, 
including operation training and educa¬ 
tion, and assist you in any way for total 
plant operation. 

Blow Moulding Process 

Blow moulding is carried out just like 
inflating a balloon in a metal mould. In 
the moulding process, melted plastic 
(called parison) is extruded in a tubelike 
condition from the extruder, and held 
by the metal mould as shown in Fig. 1. 

Compressed air is then injected 
shown in Fig. 2 causing the parison to 
be shaped like a bottle. After the metal 
mould has been cooled, it is opened to 
take off the moulded bottle as shown in 
Fig. 3. 

Description of Machinery 
and Equipment 

1) Blow moulding machine 

Fig, 1; Parison is extruded 

in a tubelike condition. 


The blow moulding machine is com¬ 
posed of three devices: the parison 
head, moulding unit and metal 
mould for forming. It performs the 
plasticization of resins, extruding of 
parison, opening and closing of the 
metal mould, air blowing, cooling, 
and finally taking-off of moulded 
products. (For mass production two 
methods are available; One with the 
moulding unit made rotary, the other 
with the extruder provided with 
several parison outlets.) 

Drawing upon our technological ex¬ 
perience, deviation in the thickness 
of moulded products are minimized. 

2) Injection moulding machine 

Using a screw in-line automatic injec¬ 
tion system, this machine manufac¬ 
tures such plastic parts as caps, 
O-rings and nozzles that are attached 
to blow moulded plastic containers. 

3) Crushing machine 

Flashes caused during production are 
collected, fine crushed and reclaimed 
for re-use. Employing a hot melt 
system, this crushing machine is 
capable of collecting hot flashes, and 
features decreased horse power with 
reduced noise. 

In addition, reclaimed flashes can be 
utilized without any damage to the 
properties of the materials, thus 
resulting in no waste of raw material. 

4) Colouring mixer equipment 

This automatic mixing machine is 
designed to automatically draw resins 
(main material) and pigments (sub¬ 
material), measure, mix and feed 
them to the blow moulding machine. 

Fig. 2: Metal mould is closed 
and air is injected. 


Table 1 : Required Machinery "Vil 
and Equipment j 


Material bunker ......... 

Screw conveyor .., 

Service bin .............. j 

Tumbring mixer . . . .. 

Carry tank.., 

Pneumatic conveyor.j ’ 

Recycle bin .. ■ J ^ 

Blow moulding machine..' j 

Trimming table , .., 

Crushing machine.j 

Container cage . ... 

Mouth finisher. j 

Dust blower.. . ; j. 

Checker.. 

Cap tray. .1 

Cap moulding and labelling. j 

Material tank. l 

Pneumatic conveyor.. . j 

Injection moulding machine . , , . . j 

Belt conveyor .. f ijiv 

Cap and parts carrier. y. ; 

Weighing scale . . . ... . , j 

Handcart..jjj'V 

Auto-bander. .1 

Products carrier.^ 

Moulds for blow moulding 

machin e ..5,1 0, 20 liter 

FOB price of machinery and equipment : 
...(approx.) ¥141,000,000. 


Fig. 3: Metal mould is 
removed. 


The equipment is utilized particular 

ly when colouring is automated. j 
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Table 2: Specification of.Plant 


Description 

Contents 

Quantity 

Production capacity 

20 liter plastic container 

10 or 5 liter plastic container 
Attachment for plastic container 

350,000 pieces/year 
250,000 pieces/year 

Cap & O-rings, etc. 

Operation hour , 

Number of shift: 3 shifts 

Monthly working day: 25 days 

24 hours/day 

300 days/year 

Utilities 

Water 

| Electric power 

50 tom/da y 

600 kWh 

Plant site area 

Land area 

12,000 m 2 

Manpower 

Engineer: 3 

Office staff & clerk: 4 persons 
Worker: 20 persons 
> indirect worker: 3 persons 

30 persons 

Main raw materials 

Polyethylene 

100 tons/month 


Table 3: Uses of Plastic Containers 

Uses 

Contents 

Features 

Home use 

Drinking water 

Edible oil 

Sauce & seasoning 
Kerosene, etc. 

Plastic containers are free from discoloration 
and decomposition or rust, enabling their 
contents to be hygienicaliy stored. 

Lightweight permits easy handling. 

Agricultural 

use 

Agricultural chemicals 
Liquid fertilizer 

Fruit juice, etc. 

Rugged, easy to handle, and convenient to 
carry. 

Industrial use 
& others 

Chemicals 

Machine oil 

Fuel oil 

Industrial liquid soap 
Foodstuffs, etc, 

Convenient to store and transport chemicals. 
Highly resistant to acid and alkaline chemi¬ 
cals. 


Fig, 5: Plant Layout for Plastic Container Manufacturing by Blow Moulding 

____12Qm_;___ ■ - 






1, Plastic container maimfacturing factory 
by blow moulding process 

2, Raw materials storehouse 

3, Products storehouse » • • 

4, Utility house; 

(Electric station A air compressor) 

5, Maint enance & repair house 
b. Water pool A’j cooling'tower 

7. Main office 

8. Dining A locker house 

9. Guard house; 

JO, Products A material* yard 

11. Parking area i 

12, Future extension area 
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INTRODUCTION 

Small Scale Industries can well be said to constitute the very 
foundation, and indeed the first step, toward development of giant 
industries. 

The industries of the advanced industrial nations which are 
prospering today have all had their start on a small scale. Even at the 
present, as a vital part of the industrial structure, Small Scale Industries 
occupy an important position. 

On the other hand, up to the present date, there has been a sore lack 
of information in respect to the amount of investment which would be 
required to realize the most advantageous for minimum cost and scale. 

It is in this connection that the Japan Consulting Institute (JCI) has 
compiled and published its “How to Start Smaller Industries Series” aimed 
to help parties to start out with minimum capital, providing technical and 
economic information suitable for developing countries. 

The booklet offers full information including general introduction, 
outline of the industry concerned, description of the process, construction 
of the plant, operation of the plant, number of employees, necessary 
expenditures, technical training, etc. The necessary standard expenditures 
are presented in understandable form according to each industry. 

The JCI is carrying oit a consulting service embracing a wide range 
from basic surveys to test operations in all kinds of industrial fields. 

The “How to Start Smaller Industries Series” has now been issued 
from Serioes No. 1 to Series No. 4. 

Dates of issue: 

How to Start Smaller Industries Series 1.. v V. . March 1969 

How to Start Smaller Industries Series 2. March 1970 

How to Start Smaller Industries Series 3 ................. March 1971 

How to Start Smaller Industries Series 4 ... Mar ch 1972 

Series No. 1 underwent its first revision in March 1971. 

The forthcoming issue of this booklet will cover the latest changes 
in the situation in respect to such factors as prices and processes. All of the 
indicated prices are based on the Japanese yen. If it is desired to have 
quotations in U.S. dollars, the rate of exchange should be calculated at 
¥308 to $1. : (V. 4;'; 
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How To Start Smaller Industries (4B): 

Asbestos Cement Board 


THE asbestos board was invented 
in 1900 in Austria, and in 1914 
it was first manufactured in Japan, 
Since then, improvements have 
been repeatedly made in the quali- 
- ty, shape and manufacturing pro¬ 
cess of asbestos board. Now the 
industry has grown up to produce 
80 million boards a year. 

The following are the properties 
of asbestos cement board: 

1) It is a noninflammable material 
_ stipulated by the Building Stand¬ 
ard Bill and fire-proof construction 
material decisive to prevent fire in¬ 
sides a building. 

- 2) It has water-resisting qualities 
with less expansion and contrac¬ 
tion (1/10—1/20 of that of wood 
materials). 


3) Having prominent durability 
and resistance to change of wea¬ 
ther (free from corrosion by sun¬ 
light, wind or rain), it maintains 
its own properties. 

4) It has a superb soundproof pro¬ 
perty and adequately prevents heat. 

5) It is light and tough. 

6) Construction work is easy and 
the term can be short. 

7) It keeps out ants and rats. 

8) Since it is smooth on the sur¬ 
face, it is used as a finishing ma¬ 
terial itself. 

9) It is generally grayish white 
in color like a slate, but there are 
some colored boards. 

10) It is economical because all 
properties of the board are balanc¬ 
ed. 


According to the manufacturing 
process and the forming method, 
asbestos cement boards may be 
broke down into: 

(JIS-A-5403) 

Small corrugation, large cor¬ 
rugation and ribbed slates which 
are called corrugated asbestos 
slates. 

(JIS-A-6410) 

Flat boards and flexible boards 
which are generally called asbestos 
cement boards. 

Other kinds are “asbestos per¬ 
lite boards,” “perforated asbestos 
boards for sound absorption”, 
“perforated flexible boards” and 
“perforated soft boards”. In addi¬ 
tion, there are “sandwich panels” 
composed of asbestos slates and 
other materials. 


Process Flow Sheet 



li Asbestos storage, 2: Cement tank, 3: Water, 4: Asbestos opener, 5: Raw material mixer, 5-1: Circulating water tank, 6s Chest, 7: 
Refining machine, 8: Wet machine, 8-1: Exhaust pump, 8-2: Vacuum pump, 9: Green sheet conveyor, 9-1: Longitudinal cutter for flat 
sheet, 9-2: Traverse cutter for flat sheet, 9-3: Lapping machine for product, 9-4: Forming press, 9-5: Product carrier, 9-6: Curing room, 
10: Preforming machine, 11: Oil spreader, 12: Forming press, 13: Longitudinal cutter, 14: Traverse cutter, 15: Product carrier, 16: Curing 
room. 


(Ai) Asbestos, cement, water are mixed and distributed thoroughly. 

(Aa) Asbestos, cement are filtered by round-reticulated cylinder into a film_£tate. The films are heaped up to be in layers. 

“ (As) Raw boards~are corrugated to be brought to the forming machine. 

(A 4 ) Boards are cut lengthwise and crosswise to be piled on the pallet and, in the curing room, hardened at a proper Inmudity 
and temperature. 

(Bj) Forming is conducted in the same way as (A). 

(B 2 ) As raw boards are pressed by high pressure, a special system is employed. Pressing is done in large quantities. 
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Manufacturing Process 

Asbestos cement boards are made 
by press forming of asbestos and 
cement as main raw materials. As¬ 
bestos plays the role of reinforc¬ 
ing cement of fragile property. 
Fibers of asbestos must be un¬ 
fastened thoroughly and distribut¬ 
ed evenly before forming. 

Strength of the product varies 
in accordance with the length and 
amount of fibers used. The more 
fibers it contains, the more elastic 
the product will be. 

The material cement usually em¬ 
ployed is Portland cement, to 
which asbestos and water is added 
to be mixed completely. 

Asbestos cement, if it undergoes 
enough pressing, has great st¬ 
rength. For instance, corrugated 
asbestos slates are formed by a 
pressure of approximately 30 kg/ 
cm 2 and flexible boards by that of 
more than 80 kg/cm 2 . 

Curing of products must be con¬ 
ducted most carefully since as¬ 
bestos cement is to be stabilized 
in strength by taking advantage of 
the properties of cement. The 
autoclave is sometimes employed 
for curing. 


Standard Composition of 
Raw Materials 


Kinds 

Corrugated 

Asbestos 

Cement 

asbestos slate 

15% 

85% 

Flexible board 

35% 

65% 

Flat board 

15% 

85% 

Soft board 

18% 

82% 


Outline of Plant 

The production scale is: 
Corrugated asbestos slates: 250 
sheets/hour = 2,000 sheets/day (8 
hours). 

Asbestos cement boards: 200 
sheets/hour = 1,600 sheets/day (8 
hours). 

The total plant area is 25,000 m 2 , 
'of which 3,600 m 2 is appropriated 
for the manufacturing factory and 
the curing room. 

Locational Conditions 

1) A well with quality water should, 
be obtained. (It is much better if 
industrial water works can be 
made available.). 

2) Carrying in and carrying out 
should be done conveniently. 

3) Considering possible hazards 
caused by the effluent water emit¬ 
ted from the plant, the plant 


Table 1: Main Raw Materials 



Corrugated 

asbestos 

slates 

Asbestos 

cement 

boards 

Total 

Amount of production per day (sheets) 

2,000 

1,600 

3,600 

Weight of products (KG) 

30,000 

20,000 

50,000 

Amount of asbestos (KG) 

4,600 

7.000 

11,500 

Amount of cement (KG) 

25,500 

10, 500 

36, 000 

Electric power (kWH) 



700 

Water {m 3 /hour) 



35 


should be distant from populated 
areas. If not, countermeasures 
against public hazards must be set 
up. 

4) Electric power supply is indis- 
pensible. If it is not obtained, 
privately owned generation equip¬ 
ment should be installed. 

5) Workers should be able to com¬ 
mute conveniently. 

Main raw materials required for 
manufacturing the products stated 
above are listed in. Table 1. 

Other materials such as miscel¬ 
laneous fibers and extending agents 
within a permissible limit can be 
used. 

The composition to determine 
the cost of products may be as fol¬ 
lows : 

Direct, expenses (raw materials, 
labor, etc.) , 70% 

Indirect expenses (indirect labor, 
etc.) • 25% 

Others 5% 


The composition of workers are 


as follows: 


Technicians 

8 

Clerks 

5 

Direct workers 

30 

Indirect workers 

15 

Miscellaneous workers 

5 

Total 

63 


Expenses required in construct¬ 
ing the plant are broken down in 
the following. 


Table 2: Construction Expenses 

(¥ 1 , 000 ) 


Manufacturing 

machine 

Corrugated 

sheet 

Flat 

sheet 


1. Raw material 

preparation 

2. Pre-forming 

3. Forming 

4. Finishing 

5. Equipment for 

electric power 

6. Miscellaneous 

¥13, 860 

24, 552 
32,264 
36, 036 

15, 444 
26,532 

¥13,860 

1,980 

43,560 
19,800 

15, 444 

26, 532 

How To Start Smaller Industries 

Japan Consulting Institute 
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Simplest Re-Worked Fiber 


IN Japan there has been a waste 
4 cotton spinning system called 
Gara-Bo since old times. Gara-Bo, 
the simplest mechanized spinning 
system, is a unique one which em¬ 
ploys Maegiri Machine and Gara- 
Bo Spinning Frame developed in 
Japan in the 1880s. 

Using rags, yarn wastes, spin¬ 
ning drop wastes, etc. as raw ma¬ 
terials, fibers are re-worked. The 
re-worked fibers are made into 
course count yarns just as in the 
case of waste cotton spinning and 
woolen spinning. This is the Gara- 
Bo system. 

On the general waste spinning 
system, re-worked fibers are formed 
into laps, which are then shaped 
into slivers (or roves). After that 
they undergo doubling, drafting 
and twisting. 

On the other hand, the Gara-Bo 
system is different in that fibers 
are drawn off from the laps direct¬ 
ly to bs made into threads. 

Since the general spinning sys¬ 
tem has many processes to take 
and demands elaborate machines 
with lots of mechanisms, the sys¬ 
tem requires high cost equipment 
and special techniques. However, 
the Gara-Bo system requires only 
simple mechanism and simple pro¬ 
cesses. Hence the advantages of 
cheap cost and easy operation. 

The only defect the Gara-bo sys¬ 
tem has in itself is that yarns tehd 
to become uneven and the produc¬ 
tion scale is small. 

The Maegiri Machine and the 
Gara-Bo Spinning Frame that are 
generally employed nowadays in 
the Gara-Bo System have not im¬ 
proved much mechanically since 
their original development. 

Here, we have injected some 
mechanical improvements in open¬ 
ing and carding of the system so 
that the yarns turned out may be 


as uniform as possible. 

This improved Gara-Bo System is 
introduced here. 

This system is best suited for a 
cottage industrry and the plant 
may be call an ideal plant. 

Outline of Gara-Bo Spinning 

System 

a) Re-fibering process 

b) Opening and carding process, 
combined with wrapped fiber 
block forming equipment 

c) Gara-Bo Spinning process 

d) Doubling and twisting system 
I a) Re-Fibering Process 

Settle rags such as cotton, wool 
and rayon waste cloth as raw ma¬ 
terials. 

First of all, washing and clean¬ 
ing of rags is conducted. If the 
rags are oily, oil should be perfect¬ 
ly extracted in caustic soda solu¬ 
tion before washing. 

Washed rags are broken down 
into parts by the tearing machine. 
According to the scale of produc¬ 
tion this process, may be done by 
hand. 

In re-working of fibers, garnet 
machines are generally adopted. In 
this scheme, however, we employ 
the Maegiri Machine. 

Figure 1 shows the outline of the 
Maegiri Machine. In the Figure, 
rags, the raw materials, sent to 
Lattice (A) are led to the inside 
of the machine by Feed Roller (B) 
and tearing is conducted by pins 
of Pinned Cylinder Drum (€) to 
be made into a fiber state. 

Then the fibriform materials drop 
on to Conveyor (F) to be assembl¬ 
ed at Gage Drum (G) and are car¬ 
ried out of the machine. 

What remain unbroken by pins 
of the cylinder drum drop through 
Adjustable Plate (E) to be brought 
back to the Lattice, where they 
undergo disintegration again. 

In many cases, the Breaker Ma¬ 


chine (with cylinder drum of which 
pins are large and rough) and 
Finishing Machine (with cylinder 
drum of which pins are thin and 
dense) are combined. 

In this way, rags are re-worked 
into fibers. 

b) Opening and Carding Process 
Although in the Gara-Bo system, 
the Maegiri machine is supposed 
to be used, we shall employ here a 
' carding machine which gives effi¬ 
cient spinning by sufficiently dis¬ 
integrating and arranging the 
fibers. 

Figure 2 shows the mechanism 
of the carding, machine. 

(A) Hopper Feeder (It sends fibers 
uniformly to the card.) 

(B) Taker-In Part ' (Feed Roller 
and Licker-In Roller combin¬ 
ed to break fibers and to get 
rid of admixtures.) 

(C) Swift (Covered with metallic 
wires it has Worker and St¬ 
ripper (D) above. Fibers are 
divided here into individuals 
and distributed evenly. Fancy 
(E) protects Swift from de-? 
position of fibers.) 

(F) Doffer (It accepts fibers from 
Swift. Doffing Comb functions 
to scrape up a fixed quantity 
of fibers.) 

The above mechanism is the 
same as that of the roller card in 
general. Here an apparatus to 
make rapped fiber blocks or laps is 
equipped. 

Webs scraped up by doffing comb 
are wrapped into the state of laps 
by Press Roller (H). 

Laps in this state are sent 
through Delivery Roller (I) to 
Crank Rod Roller Set (J), where 
they are cut in the given width to 
be made into laps, namely wrapped 
fiber blocks. 

c) Spinning Process by Gara-Bo 
System 

Figure 3 outlines the system. 
.Spindle (A) is rotated by Band 
Tape driven by Tin Roller (B). 
Above the spindle, Tube (C) is set. 
This tube, featuring Gara-Bo spin¬ 
ning, is to store wrapped fiber 
blocks made by card. As the tube 
is attached to the spindle so that 
they may rotate simultaneously. 
Weight (W), as shown in the Fi¬ 
gure, is attached to the lever 
which is supported at the Support- 


Figure 1 : Outline of Maegiri Machine 
Maegiri Type Opener 
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Figure 2: Mechanism of Carding Machine 

Carding Machine flange 



ing Point (S). The other side of 
the lever holds the spindle. 

The weight of the tube (includ¬ 
ing the weight of fiber blocks in 
it), added to the tensile stress of 
the fibers drawn off from the tube, 
and the tension load, should bal¬ 
ance the Weight (W). 

Fibers are drawn off continuous¬ 
ly from the fiber blocks and twist¬ 
ed in accordance with the rotation 
of the tube, that is the rotation 
of the spindle, so as to form a yarn 
state. The yarn-form fibers are 
wound up on Winding Drum (E) 
through Delivery Roller (D). 

In the Gara-Bo system; spinning 
is conducted by drawing-off of 
lumps of fibers (laps) and.by twist¬ 
ing originated in the rotation of the 

Figure 3: Spinn'ng Process 


Gara-Bo Spinning Frame Mechanism 
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tube and the delivery speed. 

This process is different 'from 
that of the generally empjoyed 
ring spinning system, in which 
twisting by ring and traveler and 
winding-up by the bobbin on the 
spindle are conducted simultane¬ 
ously. It is also different from that 
of mule spinning. If anything, it. 
may be said that it is quite similar 
to the process of opened spinning 
which is called a revolutionary 
system. 

Accordingly, in the Gara-Bo sys¬ 
tem, the arrangement of singie 
fibers in laps, that is fiber blocks, 
must be even and uniform. Other¬ 
wise, irregularity in the yarns 
would occur. 

In addition, as the tension load 
from delivery speed is controlled 
by weight balanace, irregularity 
taking place in drawing-off' tends 
to cause unevenness in twisting. 

Therefore, in many cases in the 
Gara-Bo system, uneven yarns are 
reformed as double twisted yarns. 

Gara-Bo yarns are highly bulky 
and soft in handling because the 
yarns have not undergone friction 
by ring, traveler, etc. They are 
bulkier than mule yarns. . 

Gara-Bo yarns are used in large 
quantities for weft yams ' in flan¬ 
nels and blankets. They are also 
made into rag mattresses, floor 
mats, interlining fabrics, bagging 
clothes, etc. 

Besides, characteristic goods 
such as worker’s gloves and cotton 
socks can be made of Gara-Bo 
yarns. 

Construction & Operation 
Of Plant 

Here is illustrated a Gara-Bo 
system plant Spinning Ne 3/2 
(English count 3/2 yarns). 

Plant Capacity: Ne. 3/2 cotton 
yarns, 2,000 lbs./day (8 hours) 
Materials: Cotton or rayon rags 

(approx. 2,500 lbs./day) 


Machinery Layout 

Maegiri breaker machine .... 1 
Maegiri finisher machine .... 1 
40"wide single cylinder rol¬ 
ler wdth hopper feeder and 
wrapped lap-forming equip¬ 
ment . 3 sets 

Gara-Bo spinning frame, 

512 spindles .3 sets 

1 (1536 SPS) 
Gara-Bo doubling frame, 

5 drums .. 2 sets 

Gara-Bo twisting frame, 

182 spindles . 2 sets 

(362 SPS i 

Note: Spinning is possible from 
Ne. 1 to Ne. 5 count. Rag tearing 
here is supposed to be done b;. 
hand. 

The total price of the above ma- 
ehinerv amounts to: 

FOB ¥45,000,000 

Area required for the plant site 

(factory building only): 

80 ft x 48 ft = 3,840 ft- 
Power required: approx. 45 kW 

Personnel required: (direct work¬ 
ers) 25 (shift) 

Profitability 

Material fibers: ¥120/lb. 
Manufacturing expenses: ¥20 (in¬ 
cluding personnel expenditure of 
¥10/lb). 

Management expenses: ¥10/ib. 
Total manufacturing cost: ¥150 
/lb. 

When the selling price is settled 
at ¥170/lb. (Ne. 3/2 count), the 
daily output of 2,000 lbs. makes a 
profit of ¥20,000. In a year ¥6,000,- 
000. can be expected as profits. 

If the yarns produced at this 
plant are supplied to a cotton 
blanket factory, 1,00.0/day of cot¬ 
ton blankets (36 inches in width 
and 90 inches in length, 2*4 lbs. of 
weight! will be put out. 
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Medical Use Textile 


/THE following are the main 
1 medical use textile goods: 

(1) Absorbent Cotton 
](2) Gauze and Bandages 
1 Absorbent cotton is generally 
used for obstetrical and gynecolo¬ 
gical supplies, while gauzes and 
“bandages are indispensable in sur¬ 
gical operations. These medical 
goods are also the necessities of 
life to be consumed daily at home. 
~ They are made of cotton, which 
is softened or woven into cloth 
mechanically. The cotton goes 
through chemical dealings such as 
“■boiling and bleaching so that the 
product may be absorptive and 
sanitary. 

_ Production Scale 

The following is a tentative as¬ 
sumption of the production scale 
of the absorbent cotton plant: 

On the assumption that the num¬ 
ber of cases of deliveries is 150,000 
a year: 0.5 x 150,000 = 75,000 (kg) 
-Then,"to this general use textile 
““goods (tentatively 30% of the 
■ ! above) are added: 75,000+22,500 
11 =98,500=100,000 (kg) 

On the assumption that the num- 
ber of cases of surgical operation 
is 50,000, and to that 50% (general 
use) of it is added : 10X (50,000+ 

_25,000) =750,000 (m) 

On the basis of the above analy¬ 
sis, the production scale will be 
set as follows: 

Absorbent Cotton: 

100,000 kg/year 
Gauze (30 mx 1 m): 

700,000 m-/year 
Bandage (6 cm X 5 m/roll~0.3 m 2 / 
~ roll): 300,000 m-/year 

Absorbent Cotton Making 
Plant 

As for absorbent cotton, the fol¬ 
lowing are the manufacturing 
methods : 

_Ghemical Treatment Before Card¬ 
ing 

Chemical Treatment After Carding 
As the before-carding method is 
^generally adopted, the following 
"'description wil be made on this 
method. 

Raw cotton, of which absorbent 
__cotton is made, should be bristley 
and strong fiberes as well as white 
in color and with less wax. 

Products out of weakness and soft 


cotton cannot be said, to be proper 
ton cannot be said to be proper 
goods for the reason that they are 
not bulky. 

In the before-carding method, 
the raw cotton, loosened by open¬ 
ing and cleaning, is soaked in 
water for watering. 

Then the cotton is put into bas¬ 
kets, which are housed in the boil¬ 
ing kier for the purpose of boiling 
in solution containing mainly caus¬ 
tic soda. Boiling should be con¬ 
ducted for about 3-4 hours under 
the condition of 85°C andl 2' atm. 

After that washing is carried 
out firstly in hot water and second¬ 
ly in cold water. 

In the same kier bleaching is 
conducted on peroxide system 
under the condition of SS'C and 
non-pressure for about 2-3 hours, 
then washing in hot and cold water 
is carried out, followed by acidify¬ 
ing. 

What is gained through treat¬ 
ment of fat removal should bear 
the following properties: 5 g of 
cotton, dropped at a height of 12 
cm, should sink within five sec¬ 
onds; then the amount of contain¬ 
ed water should weigh 100 g or 
over; and the reagent should show 
perfect neutrality. 

After removal of fat through' 
the above chemical treatment, the 
cotton undergoes opening by a wet 
opener and drying by a loose cot¬ 
ton drying machine. This dried 
cotton is made into tiny tufts by a 
Pickering machine. The tiny tufts, 
going through carding by a card¬ 
ing machine, make a certain a- 
mount of web. 

As it cannot be said that the fat- 
removed cotton is easy to card, an 
adequate condition is needed so 
that nets and irregularity in a web 
may not occur in carding. 

So, MGC carding machine draft¬ 
ing and making a web should be 
done on a reasonable basis. 

In this project, the 10 g/m 2 web 
is sent out of the 1,000 mm wide 
roller card covered with MCC ma¬ 
chine at a speed of 20m/min. Then 
the carding capacity turns out to be 
12 kg/hour. Accordingly, four sets of 
carding machines should be ar¬ 
ranged. 

The web, after laying, is form- 



Equipment for manufactur¬ 
ing medical use■ textile goods. 

lap should be 150 cm wide, weigh¬ 
ing 320 g/m-’. This lap is cut into 
10, each of to be 15 cm wide and 
weighing 60 g/m. As a result, the 
production of the lap is 28 kg/hour. 

The sized lap is folded up or roll¬ 
ed up in a proper length, packed 
and sealed in paper, and brought 
to market. 

The price of the machinery 
required for the., plant is about: 
FOB ¥26,000,000. 

The floor space of the plant is: 
50X40 = 2,000 m 2 . 

Required electric power: 95 kW, 

Required personnel: 40. 

Operation system: 2 shift system 
except at raw cotton opening sec¬ 
tion and finishing section. 

Gauze, Bandage Making Plant 

Both gauze and bandages are ex¬ 
tremely rough plainly-woven cot¬ 
ton cloth. 

The pattern of them is settled 
here as follows: 

Warp yarn: 

Ne 30/- 120 ends/10 cm 
Weft yarn: 

Ne 30/- 120 picks/10 cm 

Warp yarns are sized in pre¬ 
paration of weaving. Here we em¬ 
ploy the hank sizer in considera¬ 
tion of the amount of the mater¬ 
ials. Drying of'sized yarns is con¬ 
ducted outdoors in a natural state. 
Sectional drum warpers are used 
in the warping process. The .gen¬ 
eral warping process may be suit¬ 
able for gauze, but sectional warp¬ 
ing should be conducted for band¬ 
age. As for weft pirn spinning, 
a pirn less system is adopted. 

Concerning weaving looms, the 
44" reedspaee cotton plain loom 


with a weaving capacity of 60 m/ 
shift or 120 m/day/loom, is used for 
gauze cloth. Here 20 looms should 
be arranged. 

What have been woven in the 
same manner as for gauze can be 
cut in a fixed width to make the 
bandage. But the bandages thus 
made tend to have many frays at 
edges. So, nowadays, bandages 
with edges on both sides prevail. 

It is usual to employ a tape loom 
in weaving fabrics of small width. 

A cotton loom of 60" reedspace 
has been improved to weave 10 
pieces of narrow fabrics. If this 
method is adopted, changes in 
warping, looming and pirn wind¬ 
ing will serve the purpose at weav¬ 
ing preparation. 

The weaving capacity is calcu¬ 
lated as 480 m/day/loom and 5 
looms should be installed. 

The woven cloth is wound on 
the skeleton drum, which is housed 
in the horizontal boiling kier. After 
desizing process, boiling is con¬ 
ducted followed by bleaching and 
aciding. 

Treatments given in the boiling 
and bleaching process correspond 
to the treatments for absorbent cot¬ 
ton. After removal of fat, perfect 
boiling and bleaching should be 
conducted though not strictly as 
in the case of absorbent cotton. 

Drying is done by cylinder drum, 
the generally adopted cloth dryer. 
However, rough fabrics as gauze 
cloth tend to become uneven in the 
width of pieces. Unevenness should 
be adjusted by the drum pin tenter. 
The gauze cloth rolled up is finally 
folded in and cut by folding ma¬ 
chine. Paper packing and sealing 
finish the products. 

As for the bandage, paper pack¬ 
ing and sealing conducted simiul- 
taneously with rolling-up and cut¬ 
ting finish the products. 

Machinery cost: FOB ¥25,000,000 
Floor space: 40X25 — 1,000 m- 
Required power: 70 kW 
Required personnel: 31 

Locational Codilions 

What should be especially noted 
■about such conditions of the plant 
as that of location is that operation 
of this kind of plant consumes a 
large quantity of water. This 
scheme, for instance, demands ap¬ 
proximately 15,000 liters of water, 
and about 20 kiloliters should be 
reserved. Moreover, attention 
should be paid to the fact that the 


water supplied must be soft water. 
Otherwise it is feared that the pro¬ 
ducts will change color. In case 
of hard water, it is indispensable 
to soften the water. (Water should 
be below 1°DH. Especially chaly¬ 
beate water must avoided absolute¬ 
ly.) . 

The next thing you must keep in 
mind is, needless to say, the sani¬ 
tary condition in handling. On top 
of this, the goods turned out should 
be uniform in quality by quality 
control while production must be 
rationalized by good labor manage¬ 
ment. 

Raw Materials and 
Manufacturing Cost 

Some 125,000 kg of- raw cotton 
(500 lbs. bale X 550) are neces¬ 
sary to produce 100,000 kg of ab¬ 
sorbent cotton, (yield rate: 80%) 
On the other hand, if the cotton 
yarn for gauze and bandage is Ne 
301, approximately 105 bales (42,- 
000 lbs.) of cotton yarns are requir¬ 
ed. (yield rate: 80%). 

When the raw cotton is ¥240/kg 
and the cotton yarn ¥80,000/bale; 
For absorbent cotton: ¥300/kg 
For gauze, bandages: ¥25/m 2 

Then, if the total amount of 
age wage at ¥18,000/head/month, 
and to the amount fees for engineers 
or foremen are added, the total per¬ 
sonnel expenses will be ¥37,500,000/ 
annum, 
annum. 

Table 1: Manufacturing Cost 


Item 

Absorbent 

(kg) 

Gauze 

(m 2 ) 

Material exp. 

¥240 

¥25 

Personnel exp. 

230 

. 47 

Manufacaturing exp. 

155 

30 

Administration 

100 

43 

Manufacturing Cost 

¥725-/kg 

¥145-/m 3 


So' that manufacturing cost/year shall be 
sum-up in year. 

Absorbent cotton 
725 x 100,000 kg=¥72,500,000/year 
Gause 

(30"W=0.75 m X1 m 2 = 0.75 m 2 ) 

145X0.75 = 108 m 2 
145 x 100,000 m 2 =¥78.300,000 
Bandage 

(6 cmxo m/roll=0.3 m £ ) 

145x0.3=43 5/roll 

145 X 210,000 m ! = ¥30,450,000 

Total Expenditure ¥181,250,000/year 


The following is an assumption 
of market prices: 


Table 2: Market Prices 


Absorbent cotton 

@1,100 x 100,000=¥110,000,000 

Gauze 

30" X 1 m 2 = ¥135/m 2 or ¥180/m 2 
@180x540,000 m 2 =¥97,200,000 
Bandage type 

6 cmx5 m/roll = ¥60/roll or ¥200/m 2 
@200X210,000 m 2 =¥42, 000,000 

Total selling price ¥249, 200, 000/year 


Accordingly the profit rate will 
be the following: 

(249,200,000 -181,250,000/249,200,000 
X100 = 27% 

In this scheme, it is supposed 
that absorbent cotton and gauze- 
bandage are produced simultane¬ 
ously. However, each of the two 
may be industrialized independ¬ 
ently. 

A careful choice should be made 
on whether a parallel or independ¬ 
ent plant may be hetter with close 
investigation into the demands for 
the products. 
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Blanket on Non-Woven Fabric System 


MON-WOVEN fabric system is a 

' new manufacturing method 
' for textile goods developed around 
1930. 

This is a system to manufacture 
_ fabrics directly from fibers unlike 
that for woven clothes or knitted 
goods. It does not include spin¬ 
ning, weaving or knitting as shown 
in Table 1. 

i Jt may be called a reasonable 
system because it requires only 
fiber lap forming and lap bonding 
instead of spinning, weaving or 
knitting. 

The non-woven fabric is light, 
keeps warmth and is ventilative. It 
may be thin, like paper or thick. 
Materials which cannot be spun 
will serve the purpose of the raw 
materials here. 

Uses range from clothing like 
women’s and children’s dresses and 
sweaters to subsidiary materials 
for clothing like wadding fabrics 
and inner fabrics. 

Furthermore, it can be used for 
various' purposes such as shoe ma¬ 
terial, surgical cotton, bandages 
and wiping cloth as well as carpets, 
blankets, mattresses, filters and in¬ 
sulating fabrics. 

Uses of the non-woven fabric 
are somewhat limited to such pur¬ 
poses as for clothing because it 
has not been very long since its 
development. It is expected, how¬ 
ever, that it will widen its uses as 
materia] for clothing in the near 
future, and development of its 
uses is under way by various par¬ 
ties. The fabric is promising as 
the main current of clothing in the 
21 st centuy. 

Manufacturing Process 

Non-woven fabric manufacturing 
system can be broken down into 
the following two systems. 

Dry system 
Wet system 

The wet system is quite similar 
to the process in which paper is 
manufactured. In this system, fi¬ 
bers are distributed in solution 
uniformly to be dried. It is suit¬ 
able for comparatively thin fab¬ 
rics and it is also applied to mate¬ 
rials which cannot be spun easily. 

Nowadays, however, in many 


cases of manufacturing non-woven 
fabrics, the dry system is adopted. 

In the dry system, material fi¬ 
bers are formed into laps, which 
are bonded by binding agent or 
undergo mechanical binding and 
are made to be fabrics. 

Fiber lap forming is done by the 
following processes: 

Mechanical method: Carding and 
web lapping system. 

Aero-currency method: Fibers 
are collected on delivery drum. 

Combined method: Carding and 
fiber collecting systems are com¬ 
bined. 

Aero-currency collection is a 
system using machines, such as 
random webber and a fiber amalga¬ 
mating machine, which were in¬ 
vented by Caurlator in the United 
States and by Gaullangham in the 
United Kingdom respectively at the 
time when techniques for non- 
woven fabric were developed. 

The combined method, on the 
other hand, was introduced by the 
American Proctor as a system in 
which the earding machine is used 
together with the aero-fiber collec¬ 
tor. . 

Laps gained by the lap forming 
equipment stated above are, for 
one thing, made into a fabric state 
by chemically binding fibers mu¬ 
tually. Or they are, for. another, 
heated so that synthetic fibers 
blended in them melt to function 
as bonder or binder of fibers, which 
change to a fabric state. 

Another way of binding is that 
of mechanical binding instead che¬ 
mical binding. 

In one of mechanical processes, 
fibers which constitute a lap are 
entwined mutually by a needle 
punching machine to be made into 
a' fabric .state. Another is one in 
which fabrics are made through 
stitching laps extremely roughly 


by a stitch sewing machine. 

As these mechanical methods do 
not employ any kind of binder, 
fabrics show their properties dis¬ 
tinctly. 

The needle punching machine has 
been improved to be used practical¬ 
ly since its 1 original development at 
the time of invention of the rion- 
- woven fabric. 

The stitch sewing machine, an 
"“improved variety of the knitting 
machine, made an innovation in 
the development of the non-woven 
fabric. 

In this way, there are various 
processes to manufacture non- 
woven fabrics. It is necessary, 
therefore, to adopt the most ade¬ 
quate process in consideration of 
the raw materials used and the 
products aimed at. 

Here, we shall take up a scheme 
to manufacture blankets based on 
the non-woven fabric making pro¬ 
cess. 

Cotton Blanket by Needle 
Punch System 

The following is a description on 
how to manufacture non-woven 
cotton blankets which are quite 
similar to cotton woven blankets. 
Standard Specification of Blanket 

Standard size: 135 cm X 250 cm 
(53" X 90") 

Standard weight: 900g/sheet 

(2 lbs.) 

Output 

180,000 sheets (15,000 dozens)/ 

annum or 600 sheets (15,000 

dozens)/day (16 hours) 

Production Method 

Carding, web laying & lap form¬ 
ing from soft waste cotton & rayon- 
blended materials. 

Needle punching combined with 
resin spray binding system. 

Finishing by hem-stitching. 

The blanket manufactured on 


Table 1; Comparison 


Non-woven 

fabric 

Materia! 

fibers 

Fiber lap forming, lap bonding, 
binding 

Fabric 

Woven cloth 

Material 

Fibers 

Spinning 

“Yarns” 

Weaving 

“Cloth” 

Finishing 

Fabric 

Knitted Goods 

ft 

ft 

Knitting 

“Knit 

goods" 

ft 

ft 



this scheme is not napped, but it 
has the perfect properties of a 
blanket such as bulk, lightness and 
warmth keeping. 

Spraying resin is done for the 
purpose of preventing breaking on 
the needle punched surface. 

Raw Materials 

As material fibers, the blend of 
soft cotton waste (approx. 60%) 
and rayon fibers (approx. 40%) is 
used in the same way as in many 
cases of the weft yarns in the 
woven cotton blanket. 

The material fibers undergo 
opening, blending and cleaninng. 
The well mixed fibers are earned 
to the card, where the web is laid 
uy to be made into the lap of a 
fixed weight. 

The lap should be of twice the 
width of the product (135x2 = 
270 cm). Accordingly, the needle 
punch locker used I here , is 300 cm 
in width. 

Resin solution is sprayed over 
the punched lap only slightly (ap¬ 
prox. 3%). Resin used here is one 
of scrylic resins. 

The amount of material fibers is 
195,000. kg/annum, and the amount 
of required resin solution is 500 
kg/annum. 

The price can be calculated at 
¥260/sheet. 

Required Machines and Their 
Prices 

One line of fiber of fiber open¬ 
ing and blending machinery range 
.... ¥7,500,000. 

Machinery for carding and lap 
forming section: two sets of 150 
cm wide roller card with hopper 
feeder and web laying equipments, 
and one set of lap forming equip¬ 
ment of 300 cm wide. 

.¥9,000,000 

One needle punching locker ma¬ 
chine: 300 cm wide single punch 
system combined with resin spray¬ 
ing equipment and drying cham¬ 
ber with winding unit attached.. 

.... ¥21,500,000 
One set finishing and testing 

machine, etc. ¥5,000,000. 

Total FOB Price . ¥43,000,000 

The factory site required to in¬ 
stall the above machinery is ap¬ 
proximately 1,272 m-. 

The personnel required are 48 
workers and five technicians. 

The power required is approxi¬ 
mately 110 kW. 

Outline of Manufacturing Cost 
The following description is made 



of the unit cost. 

Material expenses: ¥280/sheet 

Manufacturing expenses: 

¥200/sheet 

Manufacturing cost: 

¥460/sheet 

Management expenses: 

¥120/sheet 

Total cost: ¥580/sheet 

Fine Blanket Stitch Sewing 
Method 

In the foregoing chapter we dealt 
with cotton blanket manufacturing 
based on the needle punch method. 
Here is a brief description on how to 
manufacture fine blankets with nap¬ 
ping by using 100% of synthetic fibers 
or by blending of wool based on the 
stitch sewing method. 

If the blanket is thus made, the feel¬ 
ing is almost the same as that of the 
woven blanket. 

This method is not quite different 
from the needle punch system in the 
opening and blending of material fibers. 

However, carding and lap forming as 
well as stich sewing are conducted as 
shown in the figure. 

Both sides of the stitched lap is nap¬ 
ped slightly by raising machine. 

The production scale is here assumed 
to be 600 sheets/day (16 hours) and 
the standard size 135 cm X 250 cm in 
the same way as in the foregoing 
chapter. 

Two sets of cards of 180 cm wide are 
used, and the stitch sewing machine is 
180 cm wide, turns out a lap of 170 cm. 
The lap is finished to be 135 cm wide 
by raising machine. 

The required machines cost approxi¬ 
mately ¥60,000,000, which is higher 
than in the case of the needle punch 
method. On account of the rationaliza¬ 
tion of the production system, however, 
the manufacturing expenses may be 
¥180/sheet (10% lower). In this case, 
the required personnel are 35 -)- .5 = 40 
persons. 

The material expenses are ¥570/ 


sheet when all synthetic fibers of 
¥570/kg are used. 

Accordingly, the total manufacturing 
expenses comes up to ¥750/sheet. 

Therefore, when the management ex¬ 
penses are ¥135/sheet, the total cost 
will be ¥885/sheet. 

As the ruling market price is 
¥l,500/sheet, this manufacturing 
process can be said to be reasonable. 
The product is hardly different from 
a woven blanket to all appearances. 

Consulting 

Products made of non-woven fabrics 
are, as already stated, manufactured in 
an reasonable way and, in addition, the 
manufacturing method may vary ac¬ 
cording to the kind of material fibers. 

However, it is recommended that the 
enterpriser will consult with an experi¬ 
enced consultant in carrying out the 
scheme, for this is a newly cultivated 
system of manufacturing textile goods. 
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How To Start Smaller Industries {S3): 


Mosquito Coil Making Plant 


TJAVING its origin in Japan, the 
^ mosquito coil is an insecticide 
which has long been familiar to 
the Japanese because of its handi¬ 
ness and economy. The demand 
■'for this coil is now on the increase 
year by year not only in this coun¬ 
try‘but also in. overseas countries. 
A considerable quantity of the coils 
•*is being exported from Japan dur¬ 
ing recent years, which is evidence 
of world recognition of the true 
value of the coils. Now, produc¬ 
tion has been started in Southeast 
Asian and African countries under 
technical cooperation with Japan. 

The production of the mosquito 
coils dates from the period around 
1890. In the early stage, they took 
the shape of an incense stick burn- 

— ed at household Buddhist altars, 
but they were gradually improved 
to the present spiral form so that 
they could keep burning for as long 

''"as possible. The spiral coil has a 
burning time of more than seven 
hours. 

— However, it took workers very 
long to manually roll the coils one 
by one. 

For the purpose of alleviating 
the inefficiency of production, ef¬ 
forts had been made to find ways 
for mechanization, and it was after 

— World War II that the automatic 
mosquito coil manufacturing ma¬ 
chine was invented and commerci¬ 
alized. This machine materialized 

'"'mass production of mosquito coils 
of uniform quality. 

The raw material of the mosquito 
—coil is Phyrethrum (vermifuge 
chrysanthmum), in which the ef¬ 
fective component for killing mos¬ 
quitos is pyrethrine. Pyrethrine is 
'"efficacious against insects, such as 
mosquitos, flies etc. On the other 
hand, it is completely harmless to 
warm-blooded animals including 



Raw material kneading machine. 



Bucket conveyor. 


Instance of Manufacturing Process 





human beings. This feature is the 
.essence of the mosquito coil, con¬ 
tributing to the cultural life of 
mankind. 

As the safest existing insecticide 
in this world, pyrethrine is keep¬ 
ing a dominant position over the 
rest, in the midst of the social pro^ 
blem raised by reports that organic 
insecticides of chloride, such as 
DDT, BHC, etc., are poisonous to 
the human body. 

Almost at the same time with the 
invention of the automatic mos¬ 
quito coil manufacturing machine, 
was developed the method of che¬ 
mically synthesizing pyrethrine, 
the effective component of pyreth- 
rum. It was these two successes 
that brought to mosquito coil ma¬ 
kers an epochal change never seen 
before. 

The automatic mosquito coil 
manufacturing machine has mate¬ 
rialized mass production by getting 
rid of various restrictions in manu¬ 
facture. Synthesized pyrethrine, 
on the other hand, has enabled pro¬ 
duction of the material of the coils 
freely, while pyrethrum had a li¬ 
mitation in its harvest. 

Those may well be called the 
technical innovations of the mos¬ 
quito coil manufacturing industry. 

In Japan the consumption of 
mosquito coils at present is ap¬ 
proximately 100,002,000 cases a 
year (each case contains ten coils), 
and further increase of the demand 
is expected not only for consump¬ 
tion within Japan but also for ex¬ 
port. 

Manufacturing Process 

The outline of the manufactur¬ 
ing process of the mosquito coils 


is stated in the following. 

(1) Several kinds of raw materi¬ 
al powder—pyrethrine (or pyre¬ 
thrum) powder of wood, powder of 
leaves, starch, dyestuffs, fungicide, 
etc.—are kneaded with hot water. 

(2) The kneaded material, which 
is in the form of large lumps, is 
put into the crushing machine to 
make the lumps smaller. 

(3) The . kneaded material in 
small lumps is put into the hopper 
of the extruding machine, and it 
is extruded from the mouthpiece 
of the machine at a fixed, speed in 
the form of a belt. 

(4) The extruded belt-form. ma¬ 
terial is cut in a fixed size by the 
size cutting machine. 

(5) [The mold extracting machine 
is given the mold, and the cutted 
belt-form material is extracted into 
a spiral form. 

(6) The extracted coils drop onto 
the drying net, where drying is 
conducted. 

Required Machinery 

. The required machines for manu- 
ing mosqquito coils and their prices 
(ex-wharf pi-ices) are listed in the 
following. 

Automatic Mosquito Coil Manufac¬ 
turing Machine 


(Production capacity: 50,000 pairs, 
i.e., 100,000 coils/8 hours) 


Kneading machine: . 

¥ 649,440 

Crushing machine: 

190,000 

Extruding machine: 

2,059,200 

Size cutting machine: 

328,680 

Mold extracting 


machine: 

4,158,000 

Belt & bucket conveyor 

; 336,600 

1 set: 

¥7,721,920 
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How 7o Start Smaller Industries 


Men’s Dress Shirt Sewing 


Men's Shirt Manufacturing Process 


Label B Yoke F Yoke 


Back 


Left Front 


Right Front 


Back Upper Collor Front 

Upper 
Golfer 

D c3 r-- r — —| 


Keeper 


L. Sleeve 



Keeper Sewing 

l 

Collar Set-Up 


C° llar Collar 

“ ack Interlining Stand 
Stamp Front 


Collar Setting (LSI 


Q 

t Trim Slit Tape 


Collar _- 

Sewing (LSI / ~~J 


Sew Sleeve 
(Int Lock) 

Side Seam 
(Int. Lock) 

Hole Sewing (Holing) 


Sew Coffs (LS) 


Bottom Attaching (Bottom) 


pHE sewing industry is one which 
f employs a modern seientifieal 
ethod for mass-production by 
tilizing elaborate machines, name¬ 
s', sewing machines, under a pro¬ 
duction control system. 

Industrially sewn products may 
be broadly classified by properties, 
as follows: 

: a) Products which can be easily 
standardized with less diversifica¬ 
tion according to tastes. For ins- 
~;nce, shirts, working clothes, 
iderwear, etc. 

b) Products which can be easily 
-^andardized though they have 
heh diversification according to 
tastes. For instance, children’s 
clothing, home wear, raincoats, 
c. 

c.) Products which vary accord¬ 
ing to tastes and cannot be easily 
•^andardized because they have 
any styles. For instance, men’s 
-wear, women’s wear, overcoats, 
etc. 

In determining the kinds of 
,,_oduets which the plant is to 
turn out, the marketing and the 
"terpriser’s experience in indus- 
ial sewing should be taken into 
consideration. 

Outline ot Plant 

Here, we take up the men’s dress 
jaiirt sewing plant, which can be 
i sily standardized, with less di¬ 
versification, according to tastes, 
assuming that the plant will be 
< erated by persons without any 
( perience of operating an indus¬ 
trial sewing plant. 

■—However, it should be noted that 
s irt sewing has complicated stand¬ 
ards and sizes though it tends to 
seem to be otherwise. 

For instance, there are more 
t..an ten kinds of sizes of collars, 
and there are cloth of 100% eot- 
f"~i and that of polyester-cotton 
1 :nd as material colth. 

Furthermore, some markets have 
classification standards and every 


standard must be taken into con¬ 
sideration in operating the indus¬ 
trial sewing plant. 

In this plan, we have adopted 


Finish Press 

the progressive bundle system so 
that products of uniform quality 
may be turned out reasonably and 
cheaply in large quantities. 
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Plant Operation 

Attendants (net): 70 

Total operation time: 1,120 sec. 
Basic pitch time: 1,120/70 — 16 sec. 
Working: allowance: 

20/800 X 100 = 25% 
Standard pitch time (SPT): 

1,120 (1 + 25)/70 = 20sec. 
Working hour: 24,000sec. 

(8 hours less 80 minutes) 
Output/day = 24,000/SPT(20) 

= 1,200 pcs. or 100 dozens 
The output of this plant is: 

3 X 100 = 300 dozens/day 

= 3,600 pcs. shirts/day 
The building floor space of this 
plant is: 

9.600 m 2 (Machinery setting area: 

5.600 m 2 ) 

This includes the extension area. 
The required personnel of this 


plant is: 


Administration section: 

19 

Engineering section: 

19 

Manager’s room: 

2 

Production division: 

245 

Total: 

.285 


Women are mainly assigned as 
workers in the production division. 

The expenses required .to const¬ 
ruct the above plant is ¥375,000,000, 
out of which ¥75,000,000 is appro¬ 
priated for the sewing machine 
section including air conditioning 
equipment. 

Profitability 

In case the material cloth for the 
men’s dress shirts is the polin 


cloth, a blend of polyester and cot¬ 
ton, the price of the products may 
be rather higher though they will 
have the property of wash and 
wear. 

Productivity does not differ whe¬ 
ther the material cloth is 100% 
cotton or blend cloth. 

If the material cloth is assumed 
at ¥380/m, the cost to manufac¬ 
ture the men’s dress shirt will 
come up to the following: 

Expenses of material cloth: 82.5% 


Subsidiary materials: 4.0% 

Personnel expenses: 7.5% 

Manufacturing expenses: 6.0% 

Total: 100.0% 


(¥1,150/shirt) 

In the above breakdown, the per¬ 
sonnel expenses are calculated at 
¥15,000/month/worker. 

As the market price of the shirt 
made of the blend of polyester and 
cotton is ¥1,350—1,450, sufficient 
profitability can be expected. 

Technical Guidance 

As for technical training in the 
sewing industry, since the tech¬ 
niques of advanced production con¬ 
trol system and of. human engi¬ 
neering are indispensable factors 
for the industry, a training system, 
in which trainees receive training 
at an industrial sewing plant and 
a sewing machine manufacturing 
plant, hs preferable to technical 
cooperation by experts dispatched 


from advanced countries. 

In this way the trainees will be 
able to acquire applied engineer¬ 
ing by actively participating in the 
operation of the plant. 

It is suggested that a prospect¬ 
ive operator of the plant const¬ 
ructed, whose duty will be the gui¬ 
dance of operation of sewing ma¬ 
chines, should receive training to¬ 
gether with other trainees. 

Once the techniques of industri¬ 
al shirt sewing has been acquired, 
more elaborate fields of sewing 
may be easily industrialized. In 
this sense, we introduce the men’s 
dress shirt sewing project here. 
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Table Is Operation Data of Sewing Section 


Section 

Lock 

stitch 

Special 

Total 

Hand, 
work 
(1 run) 

Hand 

work 

(press, 

etc.) 

.Opera¬ 

tion 

time 

(sec.) 

Atten¬ 

dants 

Body part 

2( 36) 

4 ( 26) 

6( 62) 

4( 66) 

0 

(128) 

10 

Collar part 

4( 78) 

0 

4( 78) 

5( 83) 

2(22) 

(183) 

11 

Cuffs part 

• 4( 75) 

1( 5) 

5( 80) 

1( 14) 

2(25) 

(119) 

8 

Sleeve part 

2( 38) 

2( 28) 

4( 66) 

0 

1(5) 

( 71) 

5 

Assembling 

sewing 

12(243) 

6(108) 

18(351) 

0 

2(42). 

(393) 

20 

Sewing total 

24(470) 

13 (167) 

37(637) 

10(163) 

7(94) 

(894) 

54 

Finishing 





14(226) 

(226) 

10 

Time total 



(637) 

(163) 

(320) 

(1120) 

70 


* Figures in parentheses show operation times. 
Sewing .machine: 37m/sec; One line operation. 
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How To Start Smaller Industries (55): 

Paper Making Plant 


AS paper is often referred to as 
a. barometer of culture, nothing 
-is more important than paper in 
our daily life. 

At the present time when the 
cultural level of the world is ris¬ 
king higher every moment, the de¬ 
mand for paper is naturally on the 
increase in various fields. 

_ It is said that paper was first 
"invented in Egypt out of papyrus 
growing in thickets on the Nile. 
The kind of paper commonly used 
_Jn present day life was invented 
by Ts’ai Lun, a Chinese court of¬ 
ficial, around 110 A.D. 

His process <pf making paper 
—from hem or bark gradually spread 
among the European countries. 
The craft of paper manufacturing 
was introduced to Japan in the 
—dynasty of Emperor Suiko at the 
beginning of the seventh century 
/ia China and Korea. Since that' 
time, Japan’s unique method of 
—paper making from tanned fibers 
)f Mi.tsumata, paper mulberry, 
gradually developed and spread 
throughout the country. 

—: In Japan, since the European 
ityle manufacturing of paper start¬ 
ed in 1874, the industry has aehiey- 
ed remarkable development, not 
—only sufficiently meeting the domes- 
ic demand but exporting its prod¬ 
ucts to overseas countries. 

In parallel with the development 
: d‘ the paper industry,, there has 
teen significant progress' in the 
paper and pulp manufacturing ma¬ 
chinery industry. 

As a matter of fact, Japanese 
ulp and paper plants have been 
exported to'various areas in South¬ 
east Asia, Europe and South Af- 
: ica, enjoying a high reputation. 

Sphere and Classification 

— The plant in this project ia de¬ 
igned to manufacture paper used 
ior printing, writing and packing. 
Machinery and equipment required 
f’btr this plant include the deflaker, 
afiner, regulator, paper manufac¬ 
turing machine, finishing machine 
and a complete set of boiler, motor, 
"limp, etc. 

Printing paper may be classified 
into the following qualities in 
Japan. 


Kinds 

Corresponding goods 

Printing paper A 
{10096 chemical 
pulp) 

Woodfree paper, 
cotton paper, pack¬ 
ing paper 

Printing paper B 
(more than 70 % 

• of chemical pulp) 

High chemical paper, 
medium grade paper 

Printing paper C 
(more than 4096 
of chemical pulp). 

High grade woody 
paper 

Priming paper D 
(less than 4096 
of chemical pulp) 

Woody paper 

Imitation paper 

Imitation A and B. 
thin imitation 

Art paper 

Art, art post, coated 
manila board 

Other woodfree 
paper for print¬ 
ing. 

Bond paper, diction¬ 
ary paper, gravure 
paper 

Woodfree paper: 
grade printing, 

used for high 
and packing. 


High chemical paper: used for text¬ 
books, books, magazines, etc. 


High grade woody paper: used for 
textbooks, stationery, etc. 

Features of Processes 

Woodfree paper (which refers to 
.printing, writing and packing 
paper) are manufactured, using 
either pulp manufactured at the 
enterpriser’s own mill or using 
pulp bought from another pulp 
maker. 

Generally, pulp is not commonly 
manufactured at medium or small¬ 
er mills because of the high cost. 
As the production scale of this 
plant in this project is only 20 tons 
per day, it is designed to use pur¬ 
chased pulp. 

Outline of Plant 

Products: Printing paper, writing 
paper, packing paper 
Output: 20 tons/day 
Raw materials:. 

Chemical pulp (BSP, BKP,. LKP i 
for high chemical pulp paper 
Chemical pulp (BKP, UKP only i 
for packing paper 
Chemical pulp (BSP, BKP, straw 
pulp) for high grade woody 
paper and ordinary woody 
paper 

Substance per square meter: 

40- 120 g 
Machine speed: 

40- 120 m/min. 

Maximum width of product: 


1,880 mm (1,091 mm + 788 mm). 
Type of paper manufacturing ma¬ 
chine: Fourdrinier multi-drying 
cylinder 

Machine width: 2,235mm 

(Note—BSP: Bleached Sulphite 
Pulp, BKP: Bleached Kraft Pulp, 
L: Broad Leaved, U: Unbleached) 

Products 

_.Kind and quality: woodfree paper 
Standard: 

A size: 625mm X 880 mm 
B size: 765 mm x 1,085mm 
4x6 size; 788 mm X 1,091 mm 
Uses: 

High-class books, parts of maga¬ 
zines, posters 

Various commercial printing, 
such as programs and hand¬ 
bills 

Writing paper, paper for office 
use 

Packing paper which provides 
good decoration and style 
Art paper and coated paper 
Grade: international goods with 

much possibility of export 

Production Scale 

The production scale of this 
plant is 20 tons/24 hours. General¬ 
ly, the production scale of the 
paper manufacturing industry is 
measured by the daily output, for 
the plants are operated continuous- . 
ly for 24 hours a day. 

The yield rate of this plant is 
90%. It is calculated taking into 
consideration breakage of paper, 
damage to edges and Joss of pulp 
flowing under the wire. 

In the stock section, each unit 
of equipment consists only of a 
train of individual machines, so 
that it is only necessary, for exten¬ 
sion of the mill, to extend the re¬ 
spective train. 

In the paper manufacturing sec¬ 
tion, extension is enabled by the 
adding dryers or stretching the 
wire part. 

Manufacturing Process 

As the process of this plant is 
for imported pulp, the plant does 
not call for investment for pulp 
manufacturing facilities. Further¬ 
more, since the daily output of this 
plant is only 20 tons/day, eonstruc- 


13 




tion expenses are small, being most 
suitable as a medium and smaller 
plant. As a matter of fact, the 
greater part of the plants export¬ 
ed to Southeast Asia are of such 
a scale. 

As to the manufacturing process 
of this plant, refer to the process 
flow sheet. 

Plant Construction 

1. Plant site 

Required area for the plant site: 
6,000 m- (60 mx 100 m) 

Area of the site earmarked for 
extension of the plant: 1,200 m- 
(15 m X 80 m) 

Expenses required to purchase 
the site: ¥5,000/mA i.e., ¥30,000,000 
for 6,000 m- (Japanese standard) 

2. Buildings 

The following buildings and 
structures are required: Paper 
manufacturing machine room, ma¬ 
terials preparation room, boiler 
room, substation room, materials 
warehouse, products warehosue, 
office. 

The total construction cost for 
buildings and construction will 
come up to ¥90,000,000. 

3. Machinery and equipment 
Imports of machinery and equip¬ 
ment required for the plant will 
total up ' to ¥400,000,000, including 
cost for the sections of stock prepar¬ 
ation, screening, paper machine, 
finishing, boiler equipment, sub¬ 
station accessories, laboratory and 
consumable goods. 

Piping materials and wiring 
materials may be procured on the 
spot for ¥50,000,000. 

4. Expenses for plant construction 

Site: ¥30,000,000 

Buildings and structures: 90,000,000 
Machinery and equipment 

(imported): , 400,000,000 

Machinery and equipment 

(on the spot) : 50,000,000 

Installation and foundation 14,000,000 
Dispatch of supervisor, 

technician: 5,000,000 

Dispatch of trainees to 
Japan: 1,200,000 

Total ¥ 590 , 200,000 

Operation of Plant 

1. Working hours 
Daily working hours: 24 hours 
Number of shifts: 2 
Monthly working days: 27 days 
Yearly working days: 324 days 
Regular yearly holidays: 5 days at 
the end and beginning of the 


year, and 3 days for inspection 

and repair. 

2. Raw materials and subsidiary 
materials 

In order to manufacture 20 tons 
of products per day, the following 
raw ' materials and subsidiary 
materials are required, for which 
¥1,550,000 is.needed. 

Pulp, filler, sizing, band, wire 
net, felt and canvass. 

All of the above materials and 
subsidiary materials are to be im¬ 
ported. 

3. Utilities 

The required utilities are elec¬ 
tric power, fuel, steam and "water, 
for which a total of ¥220,000 per 
day is demanded. 

4. Required personnel 

A total of 37 persons are requir¬ 
ed as personnel of the plant, and 
the payroll for them will be ¥1,100,- 
000 . 

5. Running fund 

A total of ¥110,000,000 is required 
as the running fund of the plant, 
including expenses for raw' mat¬ 
erials for 1.5 months. 

Technical Guidance 

Three technicians will be dis¬ 
patched from Japan for guidance 
in constructing the plant for three 
months, and the expenses for then- 
stay will be ¥3,200,000 in total. 

The travelling expenses from, 
and back to Japan, and the allow¬ 
ances for stay are to be borne addi¬ 
tionally by the enterpriser. 

As for the dispatch of techni¬ 
cians for the operation of the plant, 
three pei-sons will have to stay for 
two months. The expenses for their 
stay may be ¥2,150,000 in total. The 
same as the above can be said as 
to travel expenses, etc. 

Two technicians may be accept¬ 
ed in Japan for four months train¬ 
ing. The required expenses will 
be ¥1,200,000 including the travelling 
expenses to and from Japan. 

Neither know-how fee nor royal¬ 
ty is required for this plant. 

Manufacturing Cost and 
Profitability 

1. Rough estimate of manufactur¬ 
ing cost (per day) 

Raw materials and sub¬ 
sidiary materials: ¥1,550,000 

Utilities: 220,000 

(1,100,000X1/30): 37,000 

Maintenance, repair: 6,000 

Depreciation (in equal - 


amounts over 10 years, 
¥570,000,000/3,600 days) :¥158,300 
Interest: 120,00( 

Total: ¥2,091,300/20 t/c 

2. Unit manufacturing cost 
¥2,091,300/20 t = ¥104,565/t 

3. Total proceeds (1 year) 

Unit selling price: ¥115,000/t 
Total proceeds: ¥115,000X20 t/d> 
324 days = ¥74,520,000 

4. Net profit 

(¥115,000 —¥104,565) X20t/dX324 
days = ¥6,762,000 

5. Profit rate 

a) Net profit rate 
(¥6,762,000^¥745,200,000) X100 

= 9.1% 

b) Profit ratio to capital 
(¥6,762,000-590,200,000) X100 

= 11.4% | 

6. Comments on profitability 

The figures mentioned above for 
the machinery and equipment, 
materials, etc. will hardly fluctuate 
because they are all to be import¬ 
ed. However, the costs of the plant 
site, personnel expenses,' etc. may 
vary from country to country, be¬ 
ing considerably cheaper in many 
countries. This would mean a 
higher rate of profit. 

In case of any extension of the 
production scale (max. 80%), such 
would mean a higher rate of pro¬ 
fit, for there would be little change 
in the costs for site, buildings and 
personnel expenses. 

If and when raw materials and 
subsidiary materials become avail¬ 
able on the spot as a result of the 
development of associated indus¬ 
tries, the difference in cost between 
imports and local manufactures 
would help reduce the manufactur¬ 
ing cost. 
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How To Start Smaller Industries (SB): 


Starch Making Plant 



7 bohydrate with the approximate 
rmula of (CeHioOs). The struc- 
re of ail green plants stores 
tarch as nourishment for the 
uture. It is one of the fundament- 
substances in the vegetable 
ngdom and is in existence abund- 
.ntly in the natui'al world. 
-Although there are various kinds 
stareh-eotaining plants, only. 
„ ‘limited number of species can be 
ised for industrial manufacture of 
~'areh—Indian corn, wheat and rice 
nong cereal grains, potato as a 
tuber, sweet potato and cassava as 
mots. 

It is a widely known fact that 
.,i»e ancients used starch to manu¬ 
facture paper. 

In the Middle Ages, starch came 
be used for fiberous goods, first 
as a stiffening agent and after¬ 
guards as a-sizing or warp sizing 
rent. 

In proportion to the increase in 
the demand for fiberous goods, the 
: nsumption of starch also increas- 
. with the advent of potato 
starch, in addition to wheat starch- 
which had been the main current. 
Then, manufacture of corn 
■ arch got under way and this oc¬ 
cupied the leading position among 
varieties of starch for fiberous 
ods. 

The production of starch is'now' 
on the increase from year to year 
’—’th a number of uses not only in 
; e paper and textile industries but 
u.so in dextrin manufacturing, 
sugar manufacturing, beer brew- 
~g, monosodium glutamate manu- 
cturing, etc. 

The plant plan we present here is 
designed to manufacture starch 
: _ bm shelled Indian corn taken off 
om stems by the wet milling 
process. The refined starch pro¬ 
duced is dried and packed in sacks 
be made into the product. 

As by-products, germs are dried 
as products themselves, and fibers, 
grjsts and gluten are mixed to- 
. ther to manufacture the prod- 
t, gluten feed. 

As the raw material for starch, 
^-cile separation of each compo¬ 


nent is desirable. In this respect, 
the white variety and the yellow 
variety of dent corn will serve the 
purpose most remarkably. Foreign 
matters should be avoided and 
material with less cracked or 
wormy grains is preferable. 

Old grains and those stored for 
a long time in a temperature of 
higher than 45°C or dried artifici¬ 
ally in such a temperature would 
cause difficulty in the separation of 
each component. 

In addition, care must be taken 
as humid corn tends to have a high 
temperature by the heat of respira¬ 
tion of the cereals if the atmos¬ 
pheric temperature and humidity 
rise in storing. 

Production Seole 

The plant in this project is oh 
a scale to consume 50 tons of the 
material corn by continuously 
operating 24 hours a day. How¬ 
ever, it is assumed that it may be 
expanded economically to the 
material consumption scale of 100 
t/day. 

The yield rate of the product 
differs according to the quality of 
the raw material. In the case 
when 501 of material corn has a 
18% moisture content, the yield 
rate will be as follows. 


Moisture 

content 

Production 

Yield 

rate 

Dried starch 

13% 

32.5t/day 

65% 

Dried germ 

7.5 

3.9 

7.8 

Gluten feeds 

13 

9.4 

18.5 

Total 


45.8t/day 

.91.3% 


Manufacturing Process 

(A) Material corn receiving and 
selection section 

The received material is weigh¬ 
ed on the truck scale and taken 
down on the receiving hopper to 
be carried on the conveyor to the 
intermediate silo. 

After clearing of coarse dust 
with a coarse screen, the fine dust 
of the material corn is removed 
by the sieving and blasting ma¬ 
chine. Then, the magnetic separa¬ 
tor eliminates iron foreign matter 


such as nails. 

(B) Wet milling and separating 
section 

The carefully selected corn is, 
through the automatic scale, car¬ 
ried by a hydraulic conveying sys¬ 
tem into the steeping tank, where 
it is steeped in a warm, weak 
suphurous acid solution for 40-48 
hours or more. The steeping tank 
is equipped with a conical strainer 
at the inner bottom, through which 
the steeping liquid can be drawn 
out. 

This liquid is, in turn, pumped 
up to the upper part of the tank 
to be poured. In this manner, it 
circulates, 

‘ The fully steeped corn is taken 
out from the steeping tank, hy¬ 
draulically conveyed to the screen 
to be dewatered and carried to the 
hopper, where the wet corn is sup¬ 
plied to the crusher. The wet corn 
is crushed here into several pieces, 
freeing the germs. 

The. crushed -mass is sent to the 
germ separator. The starch slurry 
overflow from the separator, which 
contains the germs, is pumped 
over to the two stage washing sys¬ 
tem. The germs washed at the sec¬ 
ond stage are dewatered by the de¬ 
watering machine so that free 
water is removed. 

The fibers and grits are separat¬ 
ed from the degerminated corn 
mass from the underflow of the 
germ separator to be washed and 
dewatered respectively. 

(C) Gluten separating and starch 
refining section 

After the foregoing processes, 
mill starch which is a mixture of 
gluten and starch is obtained. This 
is pumped to the high speed centri¬ 
fuge (primary separator), where 
most of the protein content is re¬ 
moved as light gluten solution. 

The semi-purified starch from 
the primary separator is refined, 
completely by the starch purifying 
hydrocyclone system to become 
pure starch, which is then de¬ 
watered. 
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(D) Sulfurous acid solution pre¬ 
paring section 

In order to produce the sulfur 
dioxide solution, units for sulfur 
burning and sulfur dioxide absorb¬ 
ing are provided. 

(E) Drying section 

The dewatered germ is dried by 
dryer until the moisture content 
becomes 7-8%. 

The dewatered mixture of fibers 
and grits and the dewatered gluten 
are combined to be carried to the 
dryer, where the mixture is dried 
so that the moisture content may. 
be approximately 13%. 

The dewatered starch is dried to 
have a moisture content of 13%. 

The dried products are discharg¬ 
ed in 22 kg batches by the auto¬ 
matic fixed quantity weigher to be 
packed in sacks. 

The plant adopts the most ad¬ 
vanced and economical techniques 
and machinery and equipment at 
each process. Above all, the hy¬ 
drocyclone is employed at the 
starch purifying section so that the 
washing is perfectly done and the 
protein contained in the product 
starch is very small. 

Plant Construction 

An area of about 12,960 sq.m, is 
required to construct the plant. 
This area will enable to treat as 
much as 100 tons of material a day. 

Machinery and equipment 

(Corn receiving section) 

Truck scale, receiving hopper, 
elevator, silo, conveyor, coarse 
screen, sieving and blasting ma¬ 
chine, magnetic separator, etc. 
(Wet milling and separating sec¬ 
tion) 

Scale, tank, pump, steeping tank, 
steeping solution adjusting tank, 
screen, pit, hopper, crusher, re¬ 
ceiver, germ separator, dewatering 
machine, conveyor, fine mill, etc. 
(Gluten-separating and starch¬ 
refining section) 

Tank, pump, hydrocyclone, heat 
exchanger, gluten-sepkrator, re¬ 
ceiver, centrifugal gluten thicken¬ 
er, dewatering machine, conveyor, 
starch refining equipment. 
(Sulfurous acid solution preparing 
section) 

Sulfur burning equipment, sul¬ 
fur dioxide absorbing equipment, 
sulfur dioxides solution supplying 


equipment. 

(Drying section) 

Germ dryer, feed dryer, starch 
dryer. 

Rough estimate of expenses for 
plant constuction 

Plant site: ¥ 5,132,160 

Buildings and construction 55,440,000 
Machinery and equipment 225,720,000 
Installation, etc.: 35,640,000 

Dispatch of technicians: 7,920,000 
Technical fee: 17,028,000 

Total: ¥346,880,160 

Operation of Plant 

The operation of the plant is"con- 
ducted continuously. One series of 
operation continues for 14 days. 

The standard operation days 
throughout a year will come up to 
300 days. 

Required raw materials and sub¬ 
sidiary materials (for 25 day oper¬ 
ation in a month) 

Material corn (yellow or 
white variety of dent, 
corn): 1,2501; ¥32,175,000 

Sulfur: 7.5 t; 237,600 

Packing material (for 22 

kg of starch): 1,635,480 

Others: 396,000 

Total: ¥34,444,080 

Utilities (for 25 days in a month) 
Electricity (28,000kWhj : 2,280,960 
Heavy oil (188 m 3 ): 1,488,960 

Lamp oil (50 m 3 ) : 792,000 

Total: ¥4,561,920 

Required personnel and expenses 
(per month) 

The total of 50 personnel is re¬ 
quired for the plant, and the pay¬ 
roll per month will be ¥2,071,080. 

Capital for Operation 

Approximately ¥51,480,000, which 
is about 1.2 times the ¥617,760,000 re¬ 
quired in a month for raw materi¬ 
als and subsidiary materials, utili¬ 
ties, maintenance and repair and 
others. 

Technical Guidance 

One technician on an average 
for 180 days will be dispatched 
from Japan for the purpose of con¬ 
structing the plant, and 1.5 tech¬ 
nicians on an average for the pur¬ 
pose of operating the plant for 90 
days. 

It may be necessary that at least 
two persons from the prospective 


plant should receive training in 
Japan for about six months. 

Manufacturing Cost and 
Profitability 

Manufacturing expenses (operating 
lor 25 days per month) 

Raw materials, subsidiary 

materials: ¥34,444,080 

Utilities: 4,561,920 

Personnel expenses: 2,071,080 

Maintenance, repair: 447,480 

Miscellaneous expenses 891,000 
Depreciation: 2,680,920 

Interests: 2,324,520 

Total: ¥47,421,000 

In the case of 300-day operation 
per year, the manufacturing ex¬ 
penses will be ¥569,052,000. 

Total proceeds (operated 25 days 
per month) 

Corn starch: ¥43,441,200 

Dried germ: 2,316,600 

High-protein gluten feed 8,375,400 
Total: ¥54,133,200 

In the case of 300-day operation 
per year, the total proceeds will be 
$1,640,400. 

Net profit: ¥649,598,400. 

Profit ratio: 14.1% , . 

Profit ratio to capital: 23.2% 
In operating this plant, the 
steeping water containing some or¬ 
ganic compounds and sulfurous 
acid, and some other effluent water 
are emitted from the plant. If it is 
impossible to dispose them easily 
in viety of public hazards, it is 
necessary to prepare equipment to 
condense them by evaporation or 
to conduct an effluent water treat¬ 
ment. 
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Red 


Brick Making Plant 



A red bncK nun. 


''HE history of bricks dates far 
1 back to the ancient Mesopo- 
mian period. As stones for con- 
ruction were scanty, the Mesopo- 
rmians managed to make bricks 
ut of clay by forming them into 
cubic shape or something close 
it and drying them in the sun- 
hine. This is called sun-baked 
rick. 

Later, they learned that sun- 
ked bricks could be increased in 
trength if they were fired at a 
ixoper temperature. Since then, 
e brick firing technique has been 
adually improved over the past 
•enturies, attaining to the modern 
fiyel of refractory technique. 
Providing a warm and bulky 
ding and excellent insulation, 
■ed bricks have long been favored 
ow man as building material. The 
mand for red bricks has increas- 
in proportion to the rise of the 
living standards of nations both in 
the Occident and the Orient. Now 
( 5y are indispensable not only for 
t 2 building industry but also for 
many other heat treating indus¬ 
tries. 

Range and Classification 

Building brick is classified as 
: 3 of the ceramic products, to- 

1 '.her with insulators, tile, dinner- 
ware, sanitary ware, fire bricks 
and earthenware pipes, all of which 
3 ! made of materials containing 
a iminum silicate or by a similar 
process. 

_A. brick manufacturing plant is, 
n .urally, 'equipped with maehin- 

2 • and equipment similar to those 
Dt other kinds of ceramic indus¬ 
trial plants. 

»atures of Brick Mfg. Process 

Important for manufacturing 
Dxicks is that the maker should 
p pare proper and adequate raw 
r terials to turn out the prod¬ 
ucts of the quality he desires. 
Techniques of forming and firing 
i also significant to make quality 
o Iding bricks. 

In this respect, it is obviously 
le^essary, beforehand, to inspect or 
:< : raw materials on workability, 
ft .rieation, thermal expansion, 
shrinkage, refractory property, 
other physical and chemical 


properties. 

The manufacturing process of 
red bricks is roughly drawn below. 

Mining clay material — Batch 
weighing — Crushing — Screen¬ 
ing — Blending — Kneading — 
Drying — Cutting — Firing — In¬ 
specting — Packing — Shipping 

Outline of Plant 

Of the various kinds of brick 
manufacturing plants, introduced 
in this booklet is a model plant for 
manufacturing red building bricks, 
capable of producing 600,000 pieces 
of red bricks per month. 

The clay used should contain 
some degree of iron oxide. It 
should also be good in plasticity, 
uniform in composition and less in 
impurity. To less platic clay, plas¬ 
tic clay is added. Sometimes, sand 
is used in arranging the composi¬ 
tion. 

The material clay is often crush¬ 
ed by the crusher in case it is in 
lumps or includes hard impurities. 
The fabrication of red bricks is 
generally done by extrusion, and 
the extruded clay is cut into the 
proper length to be dried in the 
wet type dryer and then to be sent 
to the firing'kiln. 

Production Scale 

This plant has a capacity to turn 
out 600,000 pieces of red bricks 
per month. (Size: JIS 210x100x60) 


Recovery: 

The total recovery will be 87%. 
Weight of product: 

2.8 kg/pc.X600,000 pcs./month 
. .= .1,680 tons/mo.nth 
1,680 tons/month s- 87'% 

= 1,940 tons/month 
1,940 tons/month -5- 76% 

= 2,560 tons/month 
Preparation of the materials is 
conducted for eight hours, but dry¬ 
ing and firing are to be operated 
for 24 hours on a two shift system. 

Locational Conditions of 
Red Brick Plant 

The location of the plant con¬ 
structed is very important in that 
it influences the building expenses 
of the -plant and the cost of prod¬ 
ucts. The plant is to be built with¬ 
in easy access of raw material 
producing areas and of prospective 
markets. 

Plant Construction 

The following figures have been 
estimated based on Japanese prices. 

1) Plant site 
Required area: 

90 m X 50 m = 4,500 m 2 
Land price: 

¥4,000/m 2 X4,500 m 2 = ¥1,800,000 

2) Buildings 

A total of ¥16,671,600 is required 
for the plant buildings, including 
workshop, office, warehouse, etc. 








Production Process of Red Bricks 


Raw Material Mining 


/ Storing 

i 

Mixing 

I 

Crushing 

1 

Forming 

I 

Cutting 

1 

loading on the-Drying Cars 

S I 

£ \ 

Drying in the Drying Kiln 

1 

Transferring to the Kiln Cars 

1 I 

Firing 

i 

Inspection 

i 

Packing 

i 

Shipping 

\ 

3) Machinery and equipment (im¬ 
ported) 

The following machinery and 
equipment may be procured by im¬ 
port, and the total expenses for 
these will come up to ¥35,279,640 

Mixing feeder, stone crusher, 
vacuum kneading machine, motor 
pulley type belt conveyor, auto¬ 
matic cutter, tunnel drying fur¬ 
nace, tunnel kiln materials, kiln 
fittings, blower, firing system, 
meters, kiln car, transfer car, oil 
pressure type push feed, shovel car, 
truck, passenger elevator, hand 
truck. 

4) Machinery and equipment 
(procured on the spot) 

The folowing machinery and 
equipment may be procured domes¬ 
tically, demanding a total of ¥3,- 
553,200. 

Tray for truck, dust works, ce¬ 
ment, fine sand, slate, brick load¬ 
ing-up capacity, electricity-oil wir¬ 
ing works, . heat retaining and 
painting works, oil-water piping 
works. 


Clay River Sand 

| Truck ^ 


Stock Yard 



Warehouse 

i 

T rucks 


5) .Installation 

In order to install machinery and 
equipment, a total of ¥5,690,520 will 
be required. 

6) Dispatch of technicians 

For dispatching technicians and 
directors, a total of ¥1,330,000 will be 
required. 

7) Technical fee: ¥5,400,000 

8) Total: ¥85,924,960 

Plant Operation 

1. Operation time 

The operation time of each pro¬ 
cess is described in the following. 
Raw material treating process: 

8 hour§/day X 2 shifts 
Drying process: 24 hours 
Firing process: 24 hours (stuffing 
process: 8 hours X 2 shifts) 

2. Utilities 

A total of ¥1,425,600 is required in 
a month for electric power, heavy 
oil and water. 

3. Required Materials 

Since the monthly production of 
this plant amounts to 600,000 pcs., 
that is 1,680 tons (2.8 kg/pc.), 1,940 
tons of raw materials will be re¬ 


quired in a month (1,680 ~ 87%), 
However, if 24% of water is con¬ 
tained, it will come up to 2,560 
tons per month, for which ¥1,500,000 
is demanded. Together with ¥1,171,- 
875 of 128 tons of fine sand, the total 
expenses for the materials requir¬ 
ed in a month will be ¥1,500,000. 

4. Personnel required (Japanese 
standard) 

A total of 17 persons are requir¬ 
ed as personnel in this plant—one 
engineer, three skilled technicians, 
12 workers and one clerk. The pay¬ 
roll for them will be ¥918,000 per 
month. 


Manufacturing Cost and 
Profitability 


1. Approximate production cost 
Raw materials: ¥1,500,000/month 


Utilities: 

. Labor: 
Depreciation: 
Loan: 


1,425,600/month 

918,000/month 

403,200/month 

720,000/month 


Investment interest: 504,000/month 
Total: ¥5,470,800/month 

A sum of ¥320,000 will be required 
for maintenance and other running 
expenses. 


2. Unit production cost 

The unit production cost will be 
¥10/piece, by dividing the approxi¬ 
mate production cost ¥5,400,000 by 
the number of bricks produced 
(600,000). 


3. Total proceeds 

Assuming the unit selling price 
of brick to be ¥13/pc., the total pro¬ 
ceeds will come up to ¥7,800,000/ 
month. 


4. Profits 

Net profit: ¥2,400,000 
Profit ratio: 30% 

Profit ratio to capital: 20% 

Note: Since all the above esti¬ 
mation is conducted on the basis 
of Japanese standards, re-estima¬ 
tion is required when you const¬ 
ruct your plant outside Japan. 
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low Jo Start Smaller Industries (S3): 

Press Molded Glassware 


''LASSWARE may be roughly 
* broken down into sheet glass- 
.re, bottle glassware, hollow glass- 
*re, etc. Hollow glassware is the 
;neral term for such glassware as 
"bleware, lighting fixtures, scienti- 
instruments, etc. 

In the molding process of table 
lassware, the blowing prcoess, 
"iss molding process, etc. are em- 
yed. 

The majority of the flatware we 
jmmonly use at the tabe is what is 
■"'•led press molded glasswai-e which 
made by the press molding pro- 
ess. 

The plant in this project is also 
“signed to manufacture press mold- 
glassware, which is now more 
uperior in quality • owing to im- 
rovement and progress of the 
;ss machine and molding tech- 
iues. Recently, the press ma- 
mne has been adopted also for 
lanufacturing earthware. 


Raw Materials 

Raw materials: silicic sand, lime, 
dolomite, soda ash, cullet 

Subsidiary materials: a small 
amount of graphite, milabilite, 
arsenous acid, selenium, barium 
sulfide, cobalt oxide, as clarifier, 
decolorant or coloring agent. 

Kinds of Products 

The plant we aim at constructing 
is designed to manufacture tum¬ 
blers, glasses, jugs, bowls, ash 
trays, etc. 

Products of each kind turned out 
by this plant are of even thickness, 
smooth inside, glossy and beautiful 
in whole appearance. 

Manufacturing Process 

The manufacturing process is 
shown in the process flow sheet. 

In the processes for manufac¬ 
turing press molded glassware, 

Manufacturing Process 



Receiving Inspection 


| (Moisture Content, Chemical 
\ Composition, Grain Size) 


Grain Size Inspection 


there are the full automatic sys¬ 
tem and semi-automatic system. 
The full automatic system is one 
to produce products automatically, 
employing the tank k^ln to melt 
glass continuously and t0 drop the 
gobs automatically on to the auto¬ 
matic molding machine- This sys¬ 
tem is advantageous f ,tf the manu¬ 
facture of small kinds oi products 
in- large quantities. The plant in 
. question follows this system. 

The manufacturing process can 
be divided into the materials mix¬ 
ing process, melting process, mold¬ 
ing process and inspection process. 

Each material of a (proper grain 
size is selected for mixing, and 
then a proper amount of cullet is 
added to the mixture 3n order to 
facilitate melting. Me-ting is con¬ 
ducted to make the materials into 
a glass state, which undergoes cla¬ 
rification at a higher temperature 
to resolve completely ^'hat has re- 


Furnace Pressure Control Temperature J J s 


Mixing Inspection 


Composition Inspection of Batch 


Mixing Process 



Glass Melting Tank 


Automatic Control o( Fluid Surface 



.ehr Llnspection 


Control of Product Procers-S 
I Quality & Speed 1 lnsiy* " ;il0n 



Melting Process 


Laboratory 

' 


Process 

Control 
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mained unmelted and to remove 
foam. The glass is left as it is for 
a certain time for cooling. After¬ 
wards, the glass is taken out for 
molding with the press molding 
machine. 

The molded glass undergoes fire 
polish under gas, and it is cooled 
slowly so as not to cause deform¬ 
ation. 

Glassware taken out and select¬ 
ed is the product. It is sometimes 
treated further to be made into 
the final product. 

Production Scale 

In case tumblers of 200 g/pc. are 
to be produced, the revolutions per 
second of the press molding ma¬ 
chine are to be 25. 

Daily output: 

1,440 X 25 = 36,000 pcs. 

Assuming the yield rate to be 
80%, the daily output will be 28,800 
pieces. 

Monthly output: 

28-800 X 30 = 864,000 pcs. 
Yearly output: 

864,000 x 12 = 10,368,000 pcs. 

Rough Estimate of Expenses for 
the Plant Construction 
Plant site (6,000 m 2 ): 

¥24,000,000 (¥4,000 per 1 m 2 ) 
Buildings and structures :¥118,728,000 
Machinery and equipment 
(imported): 

Materials section: ¥9,662,400 

Melting section: 14,414,400 

Molding section: 28,036,800 

Lehr section: 15,048,000 

Melting kiln: 47,520,000 

Others: 4,514,400 

Total: ¥116,197,000 

Machinery and equipment 

(procured on the spot): ¥628,000 
Installation, etc.: ¥18,470,000 
Dispatch of technicians: ¥18,500,000 
Technical fee: ¥9,000,000 


By totaling the above figures, the 
total expenses required for con¬ 
structing the plant will be ¥305,- 
523,000. | 

Operation of Plant 

Operation time: 24 hours/day, 3 
shift system, 30 days/month, 362 
days/year. 

Utilities: 

Heavy oil B: ¥22,000/day 
Heavy oil B (for boiler): ¥l,750/day 
White kerosene: ¥2,800/day 
Electricity: ¥13,000/day 
Vapor: 

Water: 

Total: ¥39,550/day; ¥118,650/ 

month 
Personnel: 

A total of 72 persons are requqir- 
ed as personnel in this plant, and 
the payroll will be ¥3,700,600 per 
month. 

Capital for Operation 
Personnel expenses 

(for 1 month) : ¥3,700,000 

Materials expenses 

(for 2 months) : 3,586,000 

Durable goods consumed 

(for 1 month) : 2,348,000 

Expenses equivalent to turn¬ 
over for 1 month : 12,420,000 

Total: ¥22,054,000 

Technical duidance 

One mechanical engineer and 
one electric engineer will be dis¬ 
patched from Japan for about six 
months for constructing the plant, 
and the expenses will be ¥9,251,000. 

As for the operation of the plant, 
one manager, two mechanical en¬ 
gineers and one engineer for kiln 
operation will be dispatched from 
Japan for six months. The ex¬ 
penses for this will come up to 
¥9,251,000. 

It is advantageous for the enter¬ 
priser to send trainees to Japan to 


receive training concerning tech 
niques for the molding section 
Four trainees will be received ii 
Japan for six months’ training. 

Incidentally, a total of ¥9,900,00 
will be required as know-how fee. 

Manufacturing Cost and 
Profitability 

Rough estimate of manufactures 
cost (per year) 

Materials: ¥43,032,000 

Utilities: 1,424,000 

Personnel: 44,400,000 

Maintenance, repair: 1,447,00 
Repair of furnace: 5,278,00-; 

Miscellaneous: 2,371,000 

General management: 7,606,000 
Depreciation: 25,362,000 

Interest: 22,104,000 

Total: ¥152,970,000 

Unit manufacturing cost: 

152,970,000—10,368,000 = ¥14£ 
Total proceeds: (per year): 

Unit selling price: ¥165/pc. 
Number of products per year: 

10,368,000 pcs 

Total proceeds: 

¥165X10,368,000 pcs. = 171,072,00( 
Net profit: 

¥171,072,000 —¥152,970,000 
= ¥18,102,000 
Net profit ratio: 

35,613-414,720 X 100 = 10.6% 
Profit ratio to capital: 

35,613-305,523,000 X 100 = 6% 

Locational Conditions 

It is necessary that electricity 
and water should be available con¬ 
stantly. 

In transportation, trucks are em¬ 
ployed.' It is desired that roads 
sholud be in good order. 

There may not be any fear of 
public pollution because heavy oil 
is employed in the full automatic 
system. However, apparatus for 
dust-proofing should be installed 
for the purpose of the hygiene of 
the employees. 
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low Jo Start Smaller Industries (SB): 

Rice Oil Making Plant 


FTY-FIVE per cent of the po¬ 
pulation of the world lives on 
e, and statistics indicate that 
' world rice production as of 
; 7 reached as much as 280 mil- 
A tons, out of which 22 million 
is of quality rice bran were pro¬ 
ved. 

lice bran of good quality con- 
ihs oil of 18 per cent, so that the 
:e bran oil production of the 
T?ld comes up to about 4 million 
is, ranking high among the 
Jrld’s oils and fats sources. 

Rice bran should be put to prac- 
Til use by utilizing the oil it eon- 
ias for man’s food and the oil- 
iAacted bran for domestic ani- 
ail feed. It is one of the most 
Piable resources of rice produc- 
nations for promotion of indus- 
:ia] development. 

In the rice oil manufacturing in- 
Ptry, the material rice bran is 
uired to contain more than 15% 
i oil. 

Generally speaking, white rice 
Pin and boiled rice bran are most 
table for oil manufacturing, 
'rom the standpoint of profitabili- 
y, it is desired that more than 80% 
Pthe material rice bran should 
•j :tain 15% or more of oil and 
lore than 80 meshes in size of 
articles. 

Oil contained in rice bran is hy- 
1 lyzed into fatty acid and gly- 
erine by more than 5% in 24 hours 
f^the temperature or humidity is 
; h enough. This is observed by 
reasing of acid value. (Acid Value 
i a technical term to indicate the 
mount of Free Fatty Acid in oil.) 
Pee fatty acid is ill-fit as edible 
in manufacturing rice oil, the 
ce bran must be swiftly divided 
ito oil and oil-extracted bran. 
Pe oil has been extracted from 
i bran, it undergoes little hy- 
Lulysis, while the bran becomes 
•ee from rusting. Thus, both oil 
~T bran can be preserved for a 
g time. 

As we have seen above, it is 
ery important in view of the pro- 
ability of the rice oil industry 
prevent the oil in rice bran from 
jdrolyzed as much as possible so as 
i check fatty acid from increasing. 

n order to prevent the increase 
acid value, the activity of lipase 
lould be intercepted. 


Lipase, in the meantime, varies 
in its activity according to the tem¬ 
perature and moisture content. 
Therefore, it is important to con¬ 
sider means to reduce the tempera¬ 
ture and to select a material with 
low moisture content. 

The means to prevent acid value 
increase are stated in the follow¬ 
ing. 

a) To treat rice bran with heat 
so as to inactive the enzyme and to 
reduce the moisture content. 


b) To reduce the temperature to 
— 16“C through -18‘C. 

c) To apply sulfurous acid gas, 
chlorine gas, etc. to rice bran. 

d) To apply a kind of salt which 
prevents the activity of lipase. 

In starting a rice oil manufactur¬ 
ing. industry, the following cases 
may be assumed. 

a) To operate only the rice oil 
extracting factory. 

' b) To operate both the rice oil 
extracting and refinery factories. 
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tories. 

c) To integrate the rice oil 
extracting refinery and by-product 
processing factories. 

d) To operate only the refinery 
factory. 

In case the enterpriser initiates 
the industry in a developing coun¬ 
try, (b) is the most easily indus¬ 
trialized. 

Manufacturing Process 
Oil Extracting Equipment 

The plant in this project is de¬ 
signed to treat rice bran of 30 tons 
per day on the batch system. 

Impurities in rice bran are first 
cleared, and after drying of the 
rice bran to a moisture content of 
4-5%, the bran is carried to the 
extractor. Normal hexane as sol¬ 
vent is injected from the upper 
side of the extractor, when crude 
oil is solved by solvent to become 
miseella, which is stored in the 
miscella tank. The oil-extracted 
rice bran remains in the extractor. 

The miscella is further divided 
into solvent and crude oil. The sol¬ 
vent returns to the tank to repeat 
the same process. 

Crude oil, on the other hand, is 
weighed and sent to the crude oil 
tank. 

The oil-extracted rice bran in the 
extractor,_ after the solvent is re¬ 
moved from it, is convayed by pneu¬ 
matic force; being cooled, adjusted 
in moisture content and made even 
in guality; into storage silo and 
packed. 

The yield rate of crude oil is 
16.5-17% and that of oil-extracted 
rice bran is 79.5-80%. 

The extracting process is shown 
in the process flow sheet. 

Refinery Equipment 

The refinery equipment of this 
plant has a production capacity of 
five tons per day. The refining 
process is as follows. 

a) Dewaxing process: batch system 

b) Neutralization process: batch 
system 

c) Decolorization process: batch 
system 

d) Deodorization process: semi- 
continuous system 

e) Solid oil extraction process: 
batch system 

f) Decomposition process: batch 
system 

Production Scale 

Assuming that the plant is oper¬ 
ated for 25 days per month, its 


production scale is described be¬ 
low. 

Oil Extracting Section 

Amount of rice bran used: 7501/ 
month 

Amount of oil-extracted bran pro¬ 
duced: 600 t/month 

Amount of crude oil produced: 
124 t/month 

Oil Refinery Section 

Amount of crude oil used: 124 t/ 
month 

Amount of liquid edible oil produc¬ 
ed : 73 t/month 

Amount of solid edible oil produc¬ 
ed: 13 t/month 

Amount of dark oil produced: 20.3 
t/month 

Amount of solder oil produced: 
12.4 t/month 

Amount of scum oil produced: 1.7 
t/month 

Plant Construction 

Capital to be Invested in the Plant 
(rough estimate as of November, 
1969) 


Oil extracting equipment: 



¥ 80,000,000 

Oil refining equipment : 

100,000,000 

Boiler, etc.: 

15,000,000 

Power generator: 

10,000,000 

Plant area (3,000 m 2 ): 

90,000,000 

Buildings: 

23,000,000 

Total expenses for constrac- 

tion work: 

30,000,000 


Equipment for water supply: 

5,000,000 

Total: ¥353,000,000 

Personnel Required 

A total of 49 persons are rgquir- 

ed as personnel of the plant. 

Rough Estimate of Manufacturing 

Cost 

1. Oil manufacturing cost (per 
month) 

Material expenses: ¥7,580,000 

Personnel expenses: 991,440 

Expenses for power: 226,300 

Maintenance, repair: 162,000 

Depreciation: 1,603,080 

Management, miscellaneous 
expenses: 90,000 

Expenses for solvent: 430,200 

Expenses for fuel: 540,000 

Total: ¥11,603,520 

Cost of oil-extracted 

bran: ¥7,236,000 

Cost of crude oil: ¥4,367,520 

2. Cost of oil refinery (per month) 

Personnel expenses: 802,080 

Material expenses: ¥4,367,520 

Expenses for power: 176,400 

Maintenance, repair: 36,000 


Depreciation: 1,526,400 

Management, miscellaneous 
expenses:' 54,000 

Subsidiary materials: 388,800 

Expenses for fuel: 5,988,600 

Total: ¥7,939,800 

Cost of by-products: ¥2,116,080 

Cost of edible oil: ¥5,823,720 

Profit of edible oil (per month) 

Total proceeds: ¥10,512,000 

Manufacturing cost: ¥5,823,720 

Profit: ¥4,688,280 

Profitability 

The cost estimation of this plant 
has been conducted by excluding 
the profits derived from oil-extract-, 
ed bran and by-products of the re¬ 
finery. Although the total proceeds 
of this plant amount to $55,178, the 
profit is calculated as $13,023 per 
month. 

The following is the profitability 
of this plant. 

Net profit: ¥4,688,280-(288,000 

+540,000+2,502,000)= 1,358,280/ 
month 

Net profit per month: ¥16,299,360 

Total capital invested: ¥300,420,000 
Capital Investment ratio:. 

a little over 5.4 % 

Total proceeds per year: ¥238,368,96( 
Selling profit ratio: 
a little over 6.8 % 

Technical Guidance 

Generally, it is desirable that 
three persons should be dispatched 
from Japan to help construct the 
plant and two persons for the 
operation for about six months. 

In addition to this, trainees may 
possibly be accepted in Japan. 
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Pipe Fitting Making Plant 


P ipe fittings are playing an in¬ 
dispensable part in pushing for¬ 
ward the improvement of our daily 
life and development of industries 
concerned. 

Above all, pipe fittings which are 
, used for connecting steel pipes have 
various uses, .ranging from fittings 
in kitchin to those in numerous in¬ 
dustrial fields, being used for chang- 
_ ing the direction of air or liquid 
carried in a pipe or for prolonging 
the distance of the transportation. 

In recent years, higher pressure 
resisting property is demanded for 
pipe fittings, and there are many 
unsatisfactory points in the usual 
cast iron. As a result, demand for 
malleable cast iron is on the in¬ 
crease year by year as the most 
suitable type of iron casting for pipe 
fittings. The optimum of malleable 
cast iron for is black heart malle¬ 
able casting, of which the manufac¬ 
turing process is described in the 
following. 

With a wide scope of uses, there 
are many kinds of fittings such as 
elbow; union, tee, socket, cross, Y, 
cap, nipple, bushing, plug, lock-nut, 
etc.. 

The total variety of kinds and 
sizes comes approximately 1,500. 
However, 50—60 kinds are commonly 
employed. 

One of the characteristics of plant, 
we are planning here, is the melt¬ 
ing. Melting is the method com¬ 
monly called duplex melting, where 
a cupola and an electric furnace are 
adopted accroding to the manufac¬ 
turing process. 

However, only the low frequency 
induction furnace is employed in 
this project. Compared with other 
furnaces,, the biggest advantage of 
induction furnace is the easy ad¬ 
justment of chemical composition of 
hot metal within the melting pot. 

From the standpoint of expenses, 
it can be said that the expenses for 
the construction and machinery and 
equipment of this plant are com¬ 
paratively high, but the running 
cost becomes cheap,. The produc¬ 
tion scale is smaller than the stand¬ 
ard economical production scale, 
but the layout is so designed that 
the scale may be easily expanded 
in future. 

Steel scraps can be used regard¬ 
less of the sizes. It Is fully consider¬ 
ed that the raw materials and aux¬ 


iliary stuffs for the plant operation 
may be mostly procured localty to 
save expensive imported materials. 

Generally speaking, foundry work 
is a kind of industry which tends to 
cause an unfavorable working en¬ 
vironment and extreme fatigur to 
the workers. In this respect, mech¬ 
anization is introduced in this plant 
as much as possible corresponding 
to the production scale in the main 
processes, such as melting, anneal¬ 
ing and machining. 

When the production scale of the 
factory is to be expanded in future, 
the existing machinery and equip¬ 
ment can be used as they are, and 
moreover, there will not be any un¬ 
balance of production. 

Manufacturing Process 

The manufacturing process of the 
pipe fittings is shown in the process 
flow sheet. 

First, the various materials for the 
production of black heart malleable 
iron casting are weighed and charg¬ 
ed into the low frequency induction 
furnace. It is desirable that the 
starting block should be employed 
in the first melting. After making 
sure that the chemical composition 
is within the range of black heart 


malleable iron casting, the metal is 
tapped into the geared crane ladle. 

The ladle is carried to the pour¬ 
ing station, where the molten iron 
is shifted to 90 kg-trolley ladle to be 
poured into the sand mold previous¬ 
ly made. After cooling for 5—10 
minutes, the molds are put on the 
conveyor to carry them to the 
shakeout, where sand and casting 
- are separated. 

After removing sand, the as-cast 
products are separated from sprues, 
runners and gates by hammering. 

The products are then treated by 
shot blast and inspected. 

The sprues, runners and gates, on 
the other hand, are reclaimed for 
remelt. I The products after passing 
the inspection, are packed in the 
annealing pot and sealed hermeti¬ 
cally and charged into annealing 
furnace. 

After being annealed completely 
at a proper temperature for a proper 
time, the casting is removed of gates 
and burrs by the cutting machine. 

The distortion of casting is re¬ 
moved by the deformation corrector. 
Then, the castings are cleaned by 
shot blast and pickled to be galva¬ 
nized. Then the castings are ma¬ 
chined and threaded. 


Pipe Fitting Manufacturing Process 


Raw Material 



Inspection 




^ . 


in H;H 

Galvanizing 


Inspection 
& Cleaning 


— 4 . 


Processing by Screws Pressure Test 


Packing in Boxes 


r-— © - 

Washing Pickling 


htotfA— 


Blast Cleaning 


Shipping 


Every piece of casting is subject 
to the pressure leakage test. Anti¬ 
corrosive oil is applied to the cast¬ 
ings and packed for shipment. 

Construction and Operation of Plant 

A production scale of 100—1501/ 
month is considered to be appro¬ 
priate at the first stage, viewing the 
difficulty of sales, the amount of 
invested capital, and the skill in the 
manufacturing techniques. 

This production scale can be in¬ 
creased by a little reinforcement of 
equipment according , to the increase 
of demand. 

The maximum capacity of the 
plant is 400 t/year. And the work¬ 
ing time is eight hours per day by 
one shift operation. 

With 25 working days/month and 
daily production pf four tons, the 
monthly production and yearly pro¬ 
duction will come up to 100 tons and 
1,200-tons respectively. 

In order to manufacture products 
of four tons a day, eight tons of 
molten iron are required due to the 
yield rate of 50%. 

The operation time is eight hours 
per day for molding and pouring, 
sand treating, inspecting and finish¬ 
ing, galvanizing, etc. 

As for melting, extra operation for 
cold melting is needed with the low 
frequency induction furnace. More¬ 
over, annealing should be conducted 
for 24 hours a day. The two shift 
system must be adopted for tapping. 

Rough Estimate of Expenses 
for Plant Construction 

Plant site: ¥ 8,100,000 

Buildings and structures: 39,600,000 
Machinery and equipment 

(imported): 226,800,000 

Machinery and equipment 

(procured locally) 28,800,000 

Installation work, etc.: 21,600,000 

Management, dispatch 
of engineers: 10,800,000 

.Techical fees: 18,000,000 

Total: ¥353,700,000 

Manufacturing Cost and 
Profitability 

1) Rough estimate of 

manufacturing cost. 


Raw materials, 


auxiliary stuffs: 

¥ 72,000 

Utilities: 


25,200 

Personnel expenses; 

21,600 

Maintenance, 

repair: 

1,300 

Miscellaneous 

expenses: 

10,800 

Depreciation: 


21,600 

Interests: 


36,000 


2 ) 

3) 


4) 


Total: 

Unit cost: 

Total proceeds 
Unit selling price: 

Total proceeds 

¥21,600,000/month 
¥259,260,000/year 

Net profit 
Ratio of net profit: 

Profit ratio to capital: 


¥189,000 

¥189,000 

¥216,000/t 


10 % 

7.5% 


Locational Conditions 


The first requisite for the location 
of the plant is the convenient -pro¬ 
curing of high voltage electric power 
and water. The most suitable place 
should be chosen by taking this and 
other conditions into consideration. 

For increasing the job orders, im¬ 
proving the productivity and rein¬ 
forcing the equipment, the manage¬ 
ment should give attention to other 
products in addition, to pipe fittings, 
such as automobile parts, electric 
parts, parts of industrial machinery, 
etc. in the near future. 


Suggestions 

The system of one shift operation, 
which we plan here, is to be trans¬ 
formed to two shift or three shift 
operation in the future so as to fully 
operate the installed machinery and 
equipment, when deduction of util¬ 
ity expenses and indirect personnel 
expenses will have to be conducted 
for the purpose of increasing the 
profitability. 
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'cw To Start Smaller Industries (61): 

Umbrella Making Plant 


4NY countries in the world 
adopt the division of work 
:em in the umbrella manufac- 
mg industry. There are broad- 
three kinds of makers taking 
; in the industxw—umbrella rib 
erial maker, umbrella rib treat- 
maker and umbrella manufac- 
%g maker. 

he umbrella rib materials may 
classified into U-type rib, central 
ifts, notches and runners and 
i fittings as joints (Dabo) and 
.d screws. 

Fhese materials are made main- 
f cold rolled special hoop, high 
■on steel wire rod, cold rolled 
:el hoop, brass bar or zinc die 
-4ng. 

ie umbrella rib treating maker 
rchases the U-shape ribs, een- 
U~ shafts, notches and runners 
-fittings- to -assemble them into 
i ribs of the umbrella. 

Re. has - his factory equipped 
various kinds of machinery 
. treating the ribs. He places 
iers for galvanizing or painting 
Ide, attaches the ribs, galvaniz- 
>r painted, to the notch and 
oner and inserts the central 
alt into the frame to assemble 
the umbrella ribs, which are 
to the umbrella manufacturing 
■ke-r. 

e umbrella manufacturing 
ir purchases the umbrella ribs, 
ndles umbrella cloth and fittings, 
conducts cutting and sewing 
,is Own factory or outside, 
ter that, he attaches the fittings 
i handle to complete an umbrel- 
hich is wholesaled to the re- 
! !'S. 

’n this project, aiming at pro- 
the generally used umbrel- 
.nd -umbrella ribs, we depend 
the outside for the U-shape 
S~. centra] shaft and notch and 
: ars instead of manufacturing 
.... Galvanizing is also suppos- 
to be conducted outside. 

’ a umbrella ribs, manufactur¬ 


ed here, can be adopted to an um¬ 
brella of any of 8 K, 10 K or 12 K. 
(K indicates the number of ribs 
employed in one umbrella, so that 
8 K means an unmbrella with eight 
ribs.) The ribs are usable for 
manufacturing umbrellas for men, 
women and schoolchildren as well. 

In the case of manufacturing 
umbrellas, too, various kinds can 
he turned out regardless of the 
variety of umbrella cloth if only 
the parts have been procured. 

Accordingly, the plant may easily 
turn to . manufacturing products 
for export in conformity to the de¬ 
mand of the destination. 

We determine the plant in this 
project to produce 2,500-3,000 do¬ 
zens of umbrellas in a month. 

Cost calculation may be proper¬ 
ly done in consideration, of5 % -de¬ 
duction of the yield in the umbfel- 


la rib treating and 2-3% in the 
assembling and attaching of ribs, 
and 1-2% in the cloth attaching. 

The production scale is possible 
to be extended by multiplying the 
monthly output of 2,000-3,000 do¬ 
zens. 

If the monthly output has been 
expanded to be 30,000-40,000 do¬ 
zens, it is advantageous for pro¬ 
fitability that the plant be an integ¬ 
rated plant with equipment for U- 
shape ribs, central shafts, notches 
and runners, fittings, galvanizing, 
etc. 

Required Machinery and 
Equipment (imported) 

(1) For Treating Umbrella Ribs 

Burner for both side annealing 

furnace: 1 

Both side processing machine 


Manufacturing Process of Umbrella Ribs and Umbrella 


1, Umbrella Ribs 


Dabo 


| Main Ribs j|- 

Both Sides 
Annealing 

H 

H 

Both Sides 
.Processing 




| Stretcher | — 

Both Sides 
Annealing 

Both Sicfes 
Processing 


Dabo Fixing . 


Plating 


Main Rib & 
Stretcher Fixing 



Combining of Notch 

St Runner With Ribs 

—- 

Central 

Shaft Fixing 


Inspection 


bentral 


Shaft! 



H! 


Handle Fixing [—- j Umbrella j 
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for main ribs: 1 

Both side processing machine 
for stretcher: 1 

Dabo fixing machine: 2 

Rib fixing machine: 4 

Drilling machine: 3 

Lathe: 1 

Shaper: 1 

Grinder: 1 

Wire cutting machine: 1 

Total price: ¥6,300,000 

(2) For Manufacturing Umbrellas 

Cloth inspecting equipment: 1 

High speed industrial sewing 
machine: 2 

Vinyl plate: 2 

High speed sewing machine: 10 

Special sewing machine: 3 

Sewing machine for name 

sewing: 1 


Besides the above machinery and 
equipment, the following tools are 
required for the umbrella-manufac¬ 
turing section: scissors, perfora¬ 
tors, small hammers, files, cutting 
knives, set squares, steam boilers, 
sewing needles. 

Accordingly-;. the'" total- priee - of ' 
the above machinery and tools in 
this section will be ¥1,966,500 

Required Machinery and 
Equipment (procured on 
the spot) 

About $ 3,000 should be prepared 
to procure on the spot machinery 
and equipment, such as tools, 
equipment for receiving electricity, 
motors, welders, etc. 

Plant Construction 

Three times the floor space of the 
factory building should be prepar¬ 
ed for the plant site. In this pro¬ 
ject, we determine the area to be 
2,500 m 2 (50mx 50 m), assuming 
the price of the land to be $ 5/m 2 . 

In addition to the factory build¬ 
ing, an office, warehouse, etc. are 
required. 

Operation of Plant 

Operation Time 

The operation time of the plant 
in this project will be 8 hours/ 
day, 25 days/month and 300 days/ 
year. 


Required Raw Materials and 
Subsidiary Materials 

Imported raw materials and sub¬ 
sidiary materials for 1,000 dozens 
of umbrellas are as follows: 

U-shape ribs, centra] shafts, 
notches and runners, joints (Dabo) 
umbrella cloth, handles, tips, etc. 

The total price of the above for 
1,000 dozens of umbrellas will be 
$ 6,338. 

Raw materials and subsidiary 
materials procured on the spot are¬ 
as follows: 

Iron wires, sewing threads, nails, 
adhesive agents, etc. 

The total price of the above for 
1.000 dozens of umbrellas will be 
$56.02. 

Utilities 

As for the utilities for the oper¬ 
ation of the plant, electricity, fuels, 
water and steam are required.. 

Required Personnel 

Umbrella rib treating section: 16 
.Umbrella, .manufacturing--sec.: 171 


Maintenance (Engineer): 1 

(Technician): 2 

Labor control: 5 

Total; 41 


Training of Workers 

In constructing and operation of 
the plant, it is necessary that tech¬ 
nicians should be dispatched from 
Japan for the training of the work¬ 
ers. Two technicians will have to 
stay for two years on the spot for 
the training in umbrella rib treat¬ 
ing and one for six months for the 
training in umbrella manufactur¬ 
ing. 

Locational Conditions 

Strict conditions are not demand¬ 
ed for the location of the plant. 
However a square land is much 
preferable to an oblong one. Other 
conditions, to which attention 
should be paid, may be: possibili¬ 
ty of easy transportation, avail¬ 
ability of electric power, easy lay¬ 
ing of telephone cables, et" 

If the products are to be export¬ 
ed, convenience of customs clear¬ 
ance should also be taken into 
consideration. 


How To Start Smaller Industries 

Japan Consulting Institute 
(JCI) 

Hlblya Park Bldg., 1-1, Yuraku-cho, Chi- 
yoda-ku, Tokyo Japan 
Cable Addresa: JACOINST TOKYO 
Tel: (03) 213.8551-6, 271-9308. 271-1886 


Reproduction Without Permission Pro¬ 
hibited 


26 






ZiAf£-*£r ii ; j i-Aiuu'tiv»’.<»»»w;«»».w~.— 


How To Start Smaller industries (62); 


Sewing Needle Making Plant 


CEWING needles date from the 
^ time that the Singer Sewing 
Machine Co. in the United States, 
.which developed the sewing ma¬ 
chine, first produced them by me¬ 
chanism. 

Nowadays sewing needles are 
jnainly manufactured by specializ¬ 
ed makers and those of high quali¬ 
fy are produced corresponding to 
the increasing speed and elabora¬ 
tion of sewing machines. 

Sewing machines should have 
such characteristics as; 

Resistance to abrasion. 

^Resistance to transformation in 
high degree of heat. 

Uniformity in quality, shape and 
size. 

_JBeauty in finished products by fine 
polishing. 

. And from the aspect of usage 
they should be; 

_JFree from shaking or snapping of 
yarns. 

i'ree from flies in the groove or 
opening. " " "' 

_Free from skipping with smooth 
sewing. 

Accordingly, the steel wires, 
raw materials of sewing needles, 
_should be carefully selected to 
mdergo precise processing. The 
leedles should be mass-produced 
by thorough quality control. Other¬ 
wise the products may not be satis- 
actory. 

Sewing needles can be classified 
by shape into those for home use 
_and industrial use. They are not 
iifferent, however, in essence. 

Material Steel 

_ The quality of the steel wires, 
sed for making sewing needles, 
ontrols the quality of the needles 
produced. Hence the need of eare- 
jul selection of material steel. The 
mterial steel wires are. wires 
! ?hich contain a high rate of car¬ 
bon of more than 1.00. 

__ It is necessary that sewing 
eedles must have well-balanced 
ardness and elasticity in addition 
to resistance to heat and abrasion 
and expanding nature. Therefore, 
igh carbon steel of the following 
omposition will be suitable. 

C Si Mu P S Cu 
0,20 0.2 0.5 <0.01 <0.01 Nil 

This material steel corresoonds to 
IS G-3052, SWRP-4. Special care 


should be taken so that the mate¬ 
rial may contain less P or S and 
no Cu. 

The material wires is expanded 
to the size suitable for the sew¬ 
ing machine, and this process is, 
in many cases, entrusted to speci¬ 
alized wire drawers. 

The wire drawers should have 
high processing techniques so that 
the wires produced may have uni¬ 
form quality and harcjness, and 
strict roundness by well controlled 
patterning and accurate wire draw¬ 
ing. Otherwise, after careful selec¬ 
tion, the effectiveness of the mate¬ 
rial wires will be spoiled. 

It is necessary to make a stand¬ 
ard for accepting drawned materi¬ 
al wires, and acceptance must be 
done strictly. 

Manufacturing Process 

The process may be broadly 
broken down into: 

"(a) Wire treatment 

(b) Needle profiling 

(c) Heat treatment 

(d) Final polihing 

Wire Treatment 

After inspection for acceptance, 
the materia] wires are reformed to 
be straight, cut in a fixed size, and 
annealed. The annealing is carried 
out by the pot annealing system. 
By annealing, generally, steel wires 
are standardized, and strains in¬ 
side the wires are eliminated, 
while the wires are softened. In 
this way, the annealing makes the 
following processes easier. 

In case of high carbon steel, 
however, the rate of spreading de¬ 
creases and resistance to abrasion 
also becomes smaller although ten¬ 
sile strength increases by anneal¬ 
ing. 

In annealing of high carbon 
steel,.therefore, the steel should be 
heated at 750-850°C, and after be¬ 
ing kept at this temperature, it 
should be cooled at an extremely 
slow speed so that cementite in the 
composition of the steel may turn 
into a sphere state to form granu¬ 
lar euteetoid. In this case, the 
material steel increases in the rate 
of spreading and in resistance to 
abrasion although decreasing ra¬ 
ther in tensile strength. 


Tenacity and resistance to ab¬ 
rasion necessitates this kind of an¬ 
nealing. 

Needle Profiling 

Annealed wires in a proper 
bundle are polished at the edges, 
- cut in the required size for needles, 
reformed to be straight, and given 
~a sharp pointed end, for sewing. 

An. opening for threads is made 
at the pointed end and a groove is 
made through the part which ac¬ 
tually works for a needle. That 
part of the needle is then polished 
all over so that it will be sharp 
especially at the pointed end. 

These treatments are all conduct¬ 
ed by single-purpose precision ap¬ 
paratus. 


Sewing Needle Manufacturing Process 


Material Wire 

High Carbon Steel Drawn Wire 


Wire Treatment Section 

Material Assure Test 

Wire Straightening, Cutting off 

Pot Type Annealing 

Needle Profiling Section 

Clipping. End Grinding 
Stamping, Size Cutoff 
Body Swaging, Bend Correction 
Eye Holding, Shaping 
Body Grooving, Cleaning 
Shank Bottom Grinding 
Soft Grinding 
Eye Hole, Shank Cleaning 
Bend Correcting 
Soft Polishing 



Heat Jreatrnem Section 

Haroening (Oil Bathing) 
Tempering 
Bend Corseting 

Final Polish, Inspection Sect 

Eye Threading, Hole Polish 
Cleaning, Polishing 
Bend Correction 
Shank Flattening 

Final Polishing 
Inspection, Sorting 
Paper Covering, Sealing 


roduction \ Sewing Needle 



For Domestic use, Asper Sketch 
For Industrial Use, Asper Sketch 
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Heat Treatment 

Tenacity, which involves both 
elasticity and hardness, is a requi¬ 
site for a sewing needle. Without 
uniform hardness all over the 
needle, needle handling or sewing 
cannot be conducted. Therefore, 
heat treatment is a most significant 
operation. 

Quenching is conduced by an 
electric heat furnace with auto¬ 
matic heat regulation, when espe¬ 
cially bright hardening is requir¬ 
ed. 

In treating small objects like 
needles and in a large number, at 
the same speed and temperature, 
and without oxidation at that, it 
is necessary to use a unique fur¬ 
nace. 

Here, we adopted a system in 
which conversion gas, generated 
by a conversion gas generating 
furnace, is injected into the elec¬ 
tric heat furnace in order to pre¬ 
vent oxidation. 

Tempering is a process to get rid 
of fragility caused by quenching. 
Unless this treatment is properly 
done, the specific character of the 
sewing needle will be deprived of 
the benefits of a furnace for tem¬ 
pering, requiring electric heat with 
automatic control. 

Finishing Polish 

Sewing needles must be complete¬ 
ly smoothed on surface at finishing. 
Polishing is carefully .done by a 
special hand-operated grinding ma¬ 
chine. At the same time, the 
needles are corrected to be recti¬ 
linear here. 

Production Scale and 

Machinery and Equipment 

Production Scale 

6,000,000 needles/year. 

That is, 20,000 needles/8 hours. 

6,000,000 needles, which are pro¬ 
duced in a year, weigh approxi¬ 
mately 4,500 kg. 

Although weight of needles is 
more or less different according to 
size or thickness, calculation may 
be done as; approx. 750 g/1,000 
needles. 

Required Materia] Wires 

1.2 carbon steel wire with dia¬ 
meter of 2.0 mm weighs 112kg per 
1,000 product needles. 

Accordingly, 6,000 kg of needles 
will be produced in a year. 

1.2 carbon steel drawn wire costs 
approximately at ¥3G0/kg. 

Required machinery and equipment 
Wire treatment sec.; ¥3,800,000 


Profiling sec.: ¥45,000,000 

Heat treatment sec.: 1,450,000 

Final polishing sec.: 1,200,000 

Total price: ¥51,450,000 

Maintenance machinery: 3,500,000 
Spare parts & 

testing machine: 3,050,000 

Grand total: ¥58,000,000 

Required Floor Space 
Main factory: approx. 800 m 2 

Required Electric Power 
Driving power: 35 kW 

Heating power: 25 kW 

Others: 10 kW 

Total: 70 kW 

Required Workers 
Annealing & heat treatment: 8 

Machinery attendants: 40 

Inspecting & packing: 10 

Maintenance & odd jobbing: 5 

Total: 63 

Required Machinery and 1 
Equipment 

a) Wire treatment section: 

Wire straightener and cutting 

machine: 1 set 

Clipping and grinding machine: 1 set 
Pot type annealing furnace 
(with electric transformer 
and temperature control 
panel): 1 set 

b) Needle profiling machinery 
section: 

Auto-wire cutting and stamping 


machine: 2 sets 

Auto-swaging machine for 

needle blades: 8 sets 

Straight correcting machine: 1 set 

Special pattern dyeing machine: 1 set 

Bye hole drilling and 

grinding machine: 8 sets 

End fiat and round face 

grinding machine: 2 sets 

Polishing machine:. 1 set 

Auto-pointing machine: 3 sets 


c) Heat treatment section: 

Rotary continuous type electri¬ 
cal heating hardened furnace 
(with oil bath and automatic 
temperature control panel): 1 set 

Endo-thermic gas generator: 1 set 

Box type Floodarie electrical 

heating tempering furnace: 1 sets 

Straight correcting machine: 1 sets 

d) Polishing and finishing 
section: 

Auto-shank polishing machine: 1 set 
Shank flattering machine:- 4 sets 

Auto-final polishing machine 

and needle pointer: 1 set 

e) Incidental machines: 

Machines, tools and instruments 


for machinery maintenance 
Spare parts and testing 
machines 


Conclusion 

As for domestic use sewing 
needles, conforimng to the ever- 
increasing variety of elaborate sew¬ 
ing machines, various kinds of 
needles are demanded according to 
use. Industrial use needles, on the 
other hand, must be of high ac¬ 
curacy because of the increased 
speed and efficiency of present sew¬ 
ing machines. 

Needles must be especially resis¬ 
tant to heat. Moreover, they must 
have sharpness as well as strong 
resistance to abrasion coping with 
synthetic fiber cloths. 

Accordingly, it is most important 
in manufacturing sewing needles 
to select proper material steel, to 
adopt right processing techniques 
and to be porvided with single¬ 
purpose machines of high accura¬ 
cy. 

Training in these techniques had 
rather be conducted in a country 
where these techniques are much 
more advanced than locally by dis¬ 
patching experts. 

In Japan, for instance, there are 
many world-leading specialized 
sewing machine makers where 
training can be conducted for 
trainees from abroad. 

The sewing needle manufactur¬ 
ing industry is a quite modern 
enterprise integrating various ad¬ 
vanced techniques such as those 
concerned with materials, heat 
treatment and precision machines. 

Besides, since it is closely con¬ 
nected with our daily life, it is a 
promising enterprise with a stable 
demand. 
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How To Start Smaller irsd&strsos (S3): 

Coating Making Plant 


/BOATINGS are the simplest sub- 
^ stances used to protect and 
beautify coated objects. The de¬ 
mand for coatings is on the in¬ 
crease in proportion to moderniz¬ 
ation of the national mode of liv¬ 
ing. 

In Japan, in the old days when 
buildings and construction were 
mostly made of' wood materials, 
coatings were scarcely used since 
value had been set on the natural 
beauty of the materials. 

However, with the appearance of 
iron structures, such as iron ships 
and steel bridges, an anticorrosive 
coating was developed first for the 
purpose of preventing structures 
from rusting. 

As buildings and construction 
became diversified, various kinds 
of coatings came into-being to em¬ 
phasize their beauty. 

Keeping pace with the advance¬ 
ment of synthetic resins, the raw 
materials of most coatings, the pro¬ 
gress of such industries as ship¬ 
building, automobile manufactur¬ 
ing, construction and household 
electric appliance manufacturing 
accelerated to materialize various 
coatings—oil paint, phenol resin 
varnish, melamine resin varnish, 
alkyd resin varnish, epoxy resin 
varnish and polyuretane paint. 


As is obvious, the rise of coat- 



60 liter sand grind mill. 


ing manufacturing of recent years 
owes much to the development of 
the synthetic resin industry. 

On the other hand, however, it 
has become difficult to control 
various kinds of coatings partly 
because of regional differences in 
the trend of tastes. 

The above fact stands in the way 
of reformation of the industry for 
mass production, resulting in the 
presence of plants of multifarious 
scales. 

In Japan, for instance, there are 
diverse kinds of coating makers, 
ranging from ones which turn out 
several thousand tons of coatings 
a month to special makers -which 
are directly connected with users 
producing only several tens of tons 
of products. Coating makers in 
Japan total up to more than 250. 

Coating manufacturing can be 
said to be an attractive industry, 
judging from its properties that it 
grows in proportion'to'other fields 
of industry, that it may be ac¬ 
companied by shipbuilding and 
construction in starting and that 
small capital may suffice accord¬ 
ing to the demand. 

Kinds of Coatings 

Coatings are made from a film 
forming material, which is called 
the vehicle, such as drying oil, 
resin solution or resin emulsion by 
distributing proper pigments. 

To the vehicle, which makes up 
a mareo-molecuiar film, are added 
the dryer which helps the marco- 
molecules, the plasticizer which 
softens the vehicle, and the mine¬ 
ral sprit which adjusts the fluidity 
to make the product easy to paint. 

The pigments function to make 
the product opaque and to color it. 

Coatings are generally classified 
into paint, varnish, enamel and 
lacquer.. 

Although the term paint indicates 
all coatings in a broad sense, it 
often means what is called oil paint 
in a narrow sense. 

In manufacturing oil paint, the 
dryer is added to the drying oil 
for boiling and the pigments are 
distributed in the boiled oil. 

As oil paint is easy to paint and 
shows a high resistance to wea¬ 


ther, it is widely used centering 
around land buildings and const¬ 
ruction. 

In manufacturing varnish, which 
forms a transparent and smooth 
film, natural resin, phenol resin or 
alkyd resin is polymerized by heat 
together with vegetable oil and is 
dissolved with a solvent. Varnish 
is used for wood as it brings about 
a transparent finish. 

Enamel paint is what results 
when pigments have been distri¬ 
buted in the varnish. Each resin 
in the enamel paint works to give 
a specific chemical and physical 
effect to the paint. Alyd resin in 
the alkyd resin enamel, for inst¬ 
ance, causes a beautiful finish, 
speedy drying and resistance to 
weather so that the enamel is wide¬ 
ly employed in place of convention¬ 
al paints. 

Lacquer is originally the general 
term for derivatives of cellulose, 
but it now usually indicates nitro¬ 
cellulose lacquer. Of lacquers, a 
transparent one is called a clear 
lacquer and one containing pig¬ 
ments a lacquer enamel. 

The above is the classification 
of coatings from the angle of their 
components. They are also, for 
convenience’ sake, called coatings 
for ships, for automobiles, etc. 

Manufacturing Process 

Since there are numerous kinds 
of coatings as started already, the 
manufacturing processes also vary. 
However, a description will be 
made here on the manufacturing 
process for the oil paint which is 
used in abundance for buildings 
and construction. Pigments and 
vehicles are assumed to be import¬ 
ed from Japan. 

The manufacturing process of 
the oil ready mixed paint is shown 
in the process flow sheet. 

The process may be broken down 
into the following six processes.. 

(a) Rough pasting process 

(b) Distributing process 

(c) Mixing process 

(d) Color adjusting process 

(e) Filtering process 

(f) Canning process 

(a) Rough pasting process 

This is a process in which the 
pigments and the vehicle are mois- 
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OH Ready Mixed Paint Manufacturing Process 
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Ready Mixed Paint 
Anticorrosive Paint 


Synthetic Resin Ready Mixed Paint Manufacturing Process 



Synthetic Resin 
Ready Mixed Paint 


tened beforehand. Here, the high¬ 
speed mixing machine is generally 
employed. 

(b) Distributing process 

The pigments in roughly pasted 
paint, which have not been per¬ 
fectly separated to primary par¬ 
ticles, are further distributed by 
a distributing machine like a roll¬ 
er mill or sand grind mill. 

(c) Mixing process 

Paint -which has just undergone 
the distributing process is not in 
a state to be painted with a brush. 
In this process, therefore, the dry¬ 
er, the solvent and the remaining 
vehicle are added to be well mixed. 

(d) Color adjusting process 

The paint, after the mixing pro- 
< '5. undergoes adjusting of color, 

01 un according to the appointment 
by users. 

(e) Filtering process 

Dust mingled in the above pro¬ 
cesses should be eliminated here. 
The electnc Alter is generally em¬ 
ployed. 

(f) Canning process 

, In the case of a large quantity 
of products, the automatic filling 
machine is used for canning, but 
paint is canned manually if it is 
only in a small quantity. 

Outline of Plant 

The plant in this project is de¬ 
signed to manufacture coatings 
centering around oil ready mixed 
paints, synthetic resin ready mix¬ 
ed paints and oil anticorrosive 
paints with a production scale of 
120 tons a month. 

These products can be manufac¬ 
tured comparatively easily. 


The following are the scheduled 
items of production: (unit in 

tons/month) 

Oil ready mixed paint (white): 20 


Synthetic resin ready mixed 

paint (white): .30 

Synthetic resin ready mixed 

paint (black): 4 

Synthetic resin ready mixed 

paint (yellow): 6 

Synthetic resin, .ready, mixed 

paint (blue): 4 

Synthetic resin ready mixed 

paint (red): 2 

Synthetic resin ready mixed 
paint' (red oxide): 2 

Synthetic resin ready mixed 

paint (green): 2 

Anticorrosive red lead primer: 25 
Anticorrosive zinc chromate 

primer: 25 

Total: 120 


The production capacity of this 
plant will be as follows: (unit in 
ton?/ month) 

60 liter sand grind mill line 

(2 processes): approx. 66.0 

1,000 liter ball mill line 

(2 processes): approx. 22.4 

Roll mill (15" x 35") line 

(3 processes): approx. 29.4 

Total: approx. 118.0 

Conditions of Location 

As the coating manufacturing 
industry deals with dangerous 
articles, residental quarters should 
be avoided for the location of the 
plant. There may not be any prob¬ 
lem if the site is a so-called in¬ 
dustrial area. 

Area of plant 

The area required for the plant 
site is 4,450 m 2 (65 X 70). The ball 
mil] line is abie to be extended 


alongside the plant buildings. Al¬ 
though expenses demanded to pur¬ 
chase the lot differ according to 
place, ¥17,800,000 will be required in 
the case of ¥ 4 , 000 /m 2 . 

The required buildings and con¬ 
structions include the distribution 
factory, thinner factory, office, 
warehouse for dangerous articles, 
-warehouse for products and out¬ 
door drum yard, and the expenses 
to construct these will total up to 
¥64,476,000. 

Machinery and equipment 

1. 2,000 liter ball mill (with 2.51 
steel ball driven by 15 HP 

motor) 

2. 1,000 liter mixing tank 

3. 1,000 liter premixing tank 

4. Dissolver (M|DO-V-30, speed 
change) 

5. 60 liter sand grind mill (S.G. 
I.-60) 

6. 2,000 liter mixing tank 

7. Dissolver (MDO-20) 

S. Roller mill (15"0x35"L, 3 
chilled iron rollers, water cool¬ 
ing, driven by 15 HP motor) 

9. 500 liter “can” 

10. Dissolver (MDO-V-20, speed 
change) 

1.1. Dissolver (MDO-10) 

12. Storage tank 

3 3. Dissolver (MDO-7.5, color mix¬ 
ing) 

14. Dissolver (MD-5, color mixing) 

15. Dissolver (MDO-2, color mix¬ 
ing) 

16. Oil compressor 

17. 200 liter color mixing tank 

18. 500 liter color mixing tank 

19. Electric filter 

20. 1,000 liter filling tank 

21. 500 liter filling tank 

22. Weigher (50 kg) 

23. Pump (2 HP) 

24. Lift 

The total expenses for the above 
machinery and equipment will be 
¥31,000,000. 
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How To Start Smaller Industries f S4J; 

Arc Welding Electrode 


Making Plant 


r is well known that a barometer of 
economic growth is the quantity 
of iron and steel products consumed 
in the country. In other words, it 
can be said that in order to realize 
economic growth, an increase in 
demands for iron and steel products 
is a necessary condition, and if self- 
sufficiency can be achieved with 
one’s own country’s production in¬ 
stead of imports, further propulsion 
of economic growth can be come 
possible. 

It can be said definitely that the 
demand for welding materials has 
increased with use of iron and steel 
products, too, and the progress of 
welding technology has lifted the 
demand for iron and steel products 
and economic growth. For instance, 
the present level of shipbuilding 
technology and pipes manufactur¬ 
ing technology is no doubt the re¬ 
sult of advanced welding technolo¬ 
gy, and therefore it is to be trusted 
to say that production of welding 
materials supporting welding tech¬ 
nology-has great , social .significance. 

Presently, in planning to conduct 
business with one’s own capital in 
any productive department, the 
manufacturing of welding materials 
which will play a role to support 
the economic growth of the country 
with a small capital is advisable. 

Process Description 
The manufacturing process of the 
arc welding electrode is sectioned 
into (a) Pickling (b) Wire Drawing 

(c) Straightening & Cutting (d) 
Flux Mixing (e) Coating (f) Drying 
(g) Inspecting & Packing Processes, 

(a) Pickling Process 
At first, wire rod for arc welding 
electrode which is raw materials is 
to be descaled and removed the rust 
by the acid. The pickled wire rod 
is to be rinsed and coated the lime 
and to be dried. 

(b) 1 Wire Drawing Process 
Lime coated wire is to be drawn 
in diameter by the drawing machine, 

(c) Straightening & Cutting 
Process 

The drawn wire (core wire) is to 
be cut in required length by the 
straightening & cutting machine. 

(d) Flux Mixing Process 
After sieving, the raw materials of 
flux, ex. rutile, illuminate sand and 
iron powder, are mixed in a certain 
ratio by dry mixer and mixed flux 
is packed in a paper bag by packing 
machine. 


(e) Coating Process 

In this process, the dry mixed flux 
is wet-mixed with the water-glass 
by the wet mixer. The wet-mixed 
flux is coated on the core wire cut 
in the previous process by the ex¬ 
truder. And the original form of 
the arc welding electrode is made, 
and is put on the tray for drying. 

(f) Drying Process 

After coating the wet-mixed flux 
on the core wire, it is dried. Unless 
the electrode is reasonably dried, its 
weld metal does not become good 
duality. 

(g) Inspecting & Packing Process 
The Inspection check is to be done 

for the arc welding electrode and 
divide them in a resonable quantity, 

I and are packed for delivery. 

Raw Materials 

The raw materials for manufac¬ 
turing arc welding electrodes are 
wire rod and flux power as follows; 
Wire: JIS G3503 SWRY 11 
Chemical Composition .(%) 

C : 0.09 max. P : 0.020 max. 

Si : 0.03 max. S : 0.023 max. 

Mn: 0.35—0.65 Cu: 0.20max. 
Outline of the Plant 
Welding materials can be divided 
according to their use and applica¬ 
tion as follows; 

1) Arc Welding Electrode (Manual 
Arc Welding) 

2) Wire and Flux for Submerged 
Arc Welding (Automatic Weld¬ 
ing) 

3) Wire for C0 2 Gas Shielded 
Welding (Semi-Automatic Weld¬ 
ing) 

4) Flux-cored Wire (Semi-Auto¬ 
matic Welding) 

In this article, the manufacturing 
plant of Arc Welding Electrode will 
be introduced. In order to operate 
a plant for manufacturing of weld¬ 
ing materials, it is advisable to com¬ 
mence by manufacturing the Arc 
Welding Electrode. 

The Arc Welding Electrode is clas¬ 
sified in various kinds and sizes ac¬ 
cording to use, as follows; 

1) JIS, ASTM classification and 


type of coating 

JIS 

ASTM 

Type of Coating 

D4301 

— 

Illuminate 

D4303 

— 

Lime titania 

D4313 

E6013 

High Titania 
(Rutile) 

D4316 

E6016 

Low Hydrogen 

D4327 

E6027 

Iron Powder 
Iron Oxyde 


D5016 E7016 Low Hydrogen 

In the above items, D4301 to D4327 
are for mild steel and D5016 for 
50 kg/cm 2 class high tensile steel. 

2) Sizes 

Diameter (inmm): 2.0, 2.6, 3.2, 
4.0, 4.5, 5.0, 5.5, 6.0, 6.4, 7.0, 8.0 
Length (in mm): 300, 350, 400, 

450, 550, 700 

Of these kinds, what one is to be 
_ adopted it dependent on the pre¬ 
liminary investigation. It is advis- 
_ able, in the first stage, to commence 
manufacturing of the Arc Welding 
Electrode of the High Titania type 
(JIS D4313) for mild steel, the coat¬ 
ing of which very easily done and 
sizes of 2.6 mm to 5.0 mm in dia¬ 
meter and 350 mm to 400 mm length 
are available. It is considered the 
reasonable productive capacity is 
60M/T, 100M/T and 200M/T in oper¬ 
ation of 8 hours per day and 25 days 
in a month, as follows. 

Flux: Flux to be coated on the core 
wire contains generally about 10 
kinds of flux raw materials such 
as rutile sand, fluorite, silica sand, 
iron powder and etc. 

It is not too much to say that 
the quality of the arc welding 
electrode is decided by flux raw- 
materials viz. which district it 
comes from, what particle distri¬ 
bution it has and in what ratio 
they are mixed. They are just 
“know-how" of the respective 
manufacturers. 

100M/T PLANT (Per Month) 

Machinery .& Equipment for 


100 M/T. Plant 

Name of Machine Quantity 

Pickling Process 

set 

Acid Tank (Rubber-lining) 1 

Rinse Tank (Rubber-lining) 1 

Lime coating Tank 1 

Drying Chamber 1 

Agitaling Tank 1 

(for lime coating) 

Hoist Crane 1 

Wire Drawing Process 
Supply Stand 1 

Drawing Machine (4 blocks) 1 

Butt Welder 2 

Pointer (Sharpener for wire 1 

end) 

Carrier for drawn wire 16 

Grinding Machine 2 

(Potable Type) 

Hoist Crane 1 

(Mono-rail, for wire rod 



Layout of 100M/T Plant 



yard and cutting process) 
Straightening <Sz Cutting Process 


Straightening & Cutting 2 

Machine 

Hopper for Cutting Wire 16 

Turn Table for carrier 2 

Double Head Grinding 1 

Machine 

Suspension Crane (for draw- 1 , 
ing and cutting process) 

Flux Mixing Process 
Sieving Machine 1 

Weighing Machine 1 

Dry Mixer 1 

Packing Machine for paper bag 1 
Hopper for Packing 3 

Hoist Crane (Mono-rail) 1 

Coating Process 

Coating Machine 1 


Extruder 
Wire Feeder 
Transfer Conveyor 
Brushing Conveyor 


Eccentricity Tester 1 

(Microscope. Type) 

Wet Mixer 2 

Siag Press 1 

Agitating Tank for water glass 1 
Water glass Tank 2 

Carrier 2 

Jib Crane (or Hoist Crane) 1 

Drying Process 

set 

' Drying Oven 1 

Cart 32 

Tray 2048 

Kerosene Tank 1 

Baking Process 

Baking Furnos 1 

Cart 1 

Tray 320 


Inspecting & Packing Process 
Conveyor 
Packing Table 
Weighing Scale 
Eccentricity Tester 
(Electro-Magnetic) 


Others 

Fork Lift 1 

Air Compressor 1 

Water Pump 1 

Total 

Raw Materials & Utilities for 
100 M/T Plant 

Wire Rod 75M/T 

Mixed Flux 30M/T 


Electric Power (220V 60C/S) 

25.000KW 

Water (for cooling and washing) 

170m 3 

Kerosene (for drying oven) 

2,250 liters 

Employees Required for 
100 M/T Plant 


Process 

Number 

Pickling 

2 

Drawing 

2 

Cutting 

1 

Mixing 

4 

Coating 

5 

Drying 

2 

Packing 

6 

Other 

1 

for operating fork lift. 

Total 

23 

Employees for inspection, welding 


test, maintenance and indirect pro¬ 
cess are excluded from the above. 

Estimate 

(1) Machinery & Equipments 
(FOB Japan) 

For 60M/TPlant: ¥ 97,000,000 
For 100M/T Plant: ¥101,640,000 
For 200M/T Plant: ¥126,280,000 

(2) Lay-out Fee: (Included foun¬ 
dation, wiring and piping dia¬ 
gram, general lay-out) 

¥2,556,400 

(3) Technical Know-How Fee: 

(per one brand) ¥3,700,000 


(4) Manufacturing Know-How Fee: 
Basic: ¥3,700,000 

Per one brand: ¥6,800,000 

Remarks: The above prices are 
rough estimates, and are subject 
to within the limit of IMF Parity 
Value. 
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How To Start Smaller Industries (SB): 


Concrete Pole & Pile Making Plant 


T'HE concrete pole and.pile, which 
occupy a great part as seconda- 

___ ry products of cement, differ, from 

each other in the objective of their 
use. But their manufacturing 
methods or processes are almost 
_ the same. 

The production turned out by 
the plant in this project are the 
pre-cast concrete pole and pile, 

,_ which can be of a structure either 

of reinforced concrete or of pre¬ 
stressed concrete. 

This plant is best suited for the 

_ production of reinforced concrete 

as well as that of prestressed con¬ 
crete. 

The use of the products are as 
___ follows: 

(A) Concrete poles 

Poles for transmission lines, 
distribution lines, trolley lines, 
communication lines, outdoor 
lamps, etc. 

(B) Concrete piles 

Piles for buildings, piers, foun- 
_. dations of heavy machinery, elevat¬ 
ed bridges and railroads, founda¬ 
tions of various elevated structures, 
parts of structures, etc. 


Manufacturing Process 

In manufacturing the pre-cast. 
concrete pole, the centrifugal mold- 
„— ing system, one of the pretension¬ 
ing systems, is preferred, for the 
product turned out will be of a 
hollow cylindrical form of even 
—. quality and fine finishing, which is 
superior to products by other sys¬ 
tems from the standpoint of ap¬ 
pearance as well as mechanics. 
(Refer to the process flow sheet.) 


Production Scale 

Here is a consideration of the 
'—production scale in the case of man¬ 
ufacturing the prestressed spun 
_ pole (7 m-16 m in length). 

(1) Amount of production: 

' ' 2,000 poles/month: 

24,000 poles/year. 

- If the average weight of the pole 
is assumed to be 850 kg/pole, the 
'"amount of monthly production will 
be 1,700 t. 

(2) Operation hours: 

1 shift operation: 8 hours/ 
day; 25 days/month, 12 
months/year. 

Since equipment adopted in this 
plant is not of the kind affected by 



Concrete poles along the New Tokaido Trunk Line, 


economic changes in continuous 
operation, the number of shifts 
may be chosen freely. 

(3) Possibility of the expansion of 
the production scale 

At a time when constant produc¬ 
tion of more than 500 poles has be¬ 
come to be demanded, it is desired 
that the equipment should be ex¬ 
tended. In case the period of ex¬ 
tended production is short, if the 
extra amount is small, the problem 
may be solved by overtime work, 
and if the amount is sufficiently 
large, it may be solved by adopting 
the two shift system. 

Raw Material 

The main raw materials required 
for manufacturing the concrete 
pole or pile are cement and wire 
mesh or iron bars for reinforce¬ 
ment in the case of a reinforced 
concrete structure, and cement and 
steel wires for prestressing in 
the case of a prestressed concrete 
structure. 

The raw materials for the pre¬ 
stressed spun pole are as follows: 
cement, fine aggregates, coarse ag¬ 
gregates, air entraining agents, 
prestressing wires, auxiliary re¬ 
inforcements, spiral reinforce¬ 
ments, ring wires, miscellaneous re¬ 


inforcements. 

The expenses for the above mate¬ 
rials will come up to ¥17,345,000 in 
a month. 

Expenses for Construction 

Plant area (approx. 18,000 
m 2 ): ¥173,400,000 

Building and construction: 45,461,000 
Machinery and equipment 

(imported): 276,962,000 

Expenses for installing: 6,732,000 
For dispatched technical 
experts: 61,000,000 

Total: ¥503,555,000 

Main required machinery and 
equipment (imported) 

Batch plant 

Concrete injection plant 
Spinning machine 
Wire straightening & cutting 
machine 
Upsetter 

Wire stretching installation 
Overhead crane (4 t) 

Overhead crane (6 t) 

Gantry crane 

Steam boiler 

Air compressor 

Electric installation 

Testing machine and equipment 

Steel mold and accessories 

Others 

Total cost: ¥276,962,000 
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Required machinery and equipment 
(procured on the spot) 

Reach shovel 

Fork lift 2 sets 

Traverse carrier 3 

Elevated water tank 
Wiring, piping, lighting, 
fixtures, etc. 

Total ¥22,374,000 

Note that the above expenses will, 
vary according to the circumstances 
of the region concerned. 

Utilities (per month) 

Electric power (three-phase, 


alternating current) 

43,500 kWH 

Fuel (heavy oil for steam 

boiler) 

23,000 kg 

Water 

1,300 t 

Total approx. 

¥792,000 

Required personnel 


Number 

Engineer 

3 

Skilled worker 

23 

Ordinary worker 

60 

Miscellaneous worker 

2 

Clerk 

2 


Total 90 

Total payroll ¥3,260,000/month. 

Manufacturing Cost and 
Profitability 

1. Rough estimate of manufac¬ 
turing cost 

(1) Raw materials and sub¬ 
sidiary materials: ¥208,140,000/y 

(2) Expenses for utilities 9,504,000/y 

(3) Personnel expenses: 39,120,000/y 

(4) Maintenance and 

repair: 25,920,000/y 

(5) Miscellaneous 

expenses: 43,200,009/y 

(6) - Depreciation: 31,320,000/y 

(7) Interest: 44,280,000/y 

Total ¥401,484,000/y 

2. Unit cost of manufacturing 
1,049,000 (manufacturing cost)-i- 

24,000 (amount of yearly produc¬ 
tion) = ¥ 17 , 000 /pole. 

3. Total proceeds 

By multiplying the unit cost by 
1.12, the unit selling price will be 
¥22,000/pole. 




Concrete piles. 


Total proceeds: 49 X 24,000 

(amount of yearly production) = 
¥528,000,000/year. 

4. Net profit 

528,000,000 (total proceeds)-401,- 
484,000 (manufacturing cost) = 126,- 
516,000. 

As for the selling price, the cal¬ 
culation is done here based on a 
common example within Japan. Ac¬ 
cordingly, the above figures cannot 
be applied necessarily to each coun¬ 
try exactly as they are. 


Condition of Location 


Concrete changes its strength un¬ 
der influence of temperature and 
hunr'dity. Accordingly, it is desired 
that the maximum temperature 
should be below 35°C. In ease it is 
above 35°C, thorough consideration 
should be given beforehand to the 
concrete proportioning and the 
curing. If these conditions are met, 
there may not remain any other 
problem. 

In sales and transportation of the 
products, the limit of transportation 
from a economic point of view and 
the demands of the main destina¬ 
tions, such as power companies, rail¬ 
road companies, etc., must be taken 
fully into consideration. 

The transportation of the prod¬ 
ucts is mostly done by trucks in 
Japan. The location of the plant 
constructed should be a place adja¬ 
cent to trunk roads. 
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collector 1 

Total price ¥1,585,000 

Required Machinery and Equip¬ 
ment (procured on the spot) 

Name Number 

Hand plane: 2 

Saw: 2 

Hammer: 5 

Drill: 1 set 

Others: 1 set 

Total price: ¥36,000 

Expenses for Plant Construction 

The total expenses required to 
construct the plant is roughly cal¬ 
culated as: 

¥9,540,680 

Operation of Plant 
Operation hours: 

8 hours/day/worker (1 shift) 
25 days (200 hours)/month/ 
worker 

300 days (2,400 lpours}/year/ 
worker 

Required Raw Materials and 
Subsidiary Materials 

(1) Plow for one animal 

Total: ¥1,889,600 (for 360 plows 
/month): plow beams, wooden can- 
tilaters, drawing bars, steel parts, 
paint, packing materials. 

(2) Plow for two animals 

Total: ¥3,188,170 (for 390 

plows/month): 

Plow beams, wooden cantilaters, 
drawing bars, steel parts, paint, 
packing materials. 

(3) Paddy field harrow for animal 
Total: ¥1,026,300 (for 200 har- 

rows/month) :' 

Steel parts, materials for handles, 
poles for welding, paint, packing 
materials. 

(4) Hoe 

Total: ¥169,150 (for 200 hoes/ 
month): 

Steel parts, sockets, paint. 

Utilities (Electric Power, Water) 

Total: ¥8,090 (for one month) 

Required Personnel 
Engineer: 1 

' Skilled workers: 2 

Ordinary workers: 6 

Miscellaneous workers: 3 


(1) Plow for 1-2 animals 


(2) Paddy Field Animal Harrow 




(3) Hoe 



Farm Implement Manufacturing Process 


High-grade clerk: 
Ordinary clerk: 
Total: 


1 

1 

14 


(for 


ee 


Operation Expenses 
Total: ¥10,080,990 
Wood materials 
months) 

Steel parts (for one month) 
Subsidiary materials (for one 
month) 

Products (for 0.5 months) 

Manufacturing Cost and 
Profitability 

The manufacturing cost may be 
roughly calculated as follows (per 


month): 

Main raw materials, subsidiary 
materials: ¥6,273,210 

Utilities: 8,090 

Personnel expenses: 432,000 

Maintenance, repair: 10,080 

Depreciation: 688,100 

Interests: 114,460 

Total: . ¥7,525,940 

The total proceeds may. be rough¬ 
ly calculated, in Table 1. 


Table Is Total Proceeds 


Kind 

Number of unit 
(per month) 

Unit price 

(¥) 

Price 

(¥) 

Plows for. 1 animal 

360 

7,420 

2, 671,200 

" 2 animals 

390 

13,490 

5, 257,980 

Animal harrow 

200 

8,480 

1,695,000 

Hoe 

500 

560 

279,000 

Total 



9,903,180 
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Cotton Towel Making Plant 


'T'HE towel is a typical cloth used 
for drying- something wet. It is 
of hygroscopic pile which can not 
be found in ordinary cloth. It has 
such properties as agreeable touch, 
'Satisfactory ventilation, speedy dry¬ 
ing, etc. With these characteristics, 
it is widely used in our daily life. 

Recently, in addition to the face 
towel and bath towel which come di¬ 
rectly in touch with human skin, 
various other uses of the towel have 
been developed, such as for curtains, 
tapestries, bed-spreads, carpets, 
mats, etc. To these are given a gen¬ 
eral term, pile fabrics. 

For weaving towels, a weaving 
machines of too high a speed is not 
suitable because the warp for towels 
is employed. 

At the present time when culture 
has progressed and the living stand¬ 
ard has risen, towels of more and 
more high quality are demanded. 
Accordingly, a towel manufacturing 
plant had'' better be operated on a 
small scale using the best brains and 
techniques of enterprisers. 

Varieties of Towels . 

The following kinds of towels are 
manufactured nowadays: 

Turkish towel, night gown, paja¬ 
mas, sports wear, shirt, gown, face 
towel, handkerchief, towel blanket, 
towel bedding, towel sheet, beach 
robe, table center mat, table cloth, 
mat, carpet or rug, curtain, overlet 
for Kotatsu, neck-cover, muffler, 
cushion. 

Manufacturing Process 

As to the manufacturing process 
for towels, refer to the process flow 
shet. 

The first four processes in the 
flow sheet indicate the dyeing and 
thread plying processes. 

In this project, it is assumed that 
we import threads, in the form of 
dyed or bleached cotton yarns. 

Production Scale 

A towel plant is not of a type 
which can expect success with one 
bound upon inauguration of opera¬ 
tion on a large scale. It can become 


commercially profitable when the en¬ 
terpriser demonstrates his own tech¬ 
niques and features step by step. It 
is desired, therefore, to initiate a 
plant with 20 weaving machines. 
The production capacity of the plant 
in this project is as follows: 

92 yards/24 hours/set of ma¬ 
chine 

5,520 pieces/month/set 
110,400 pieces/month/20 sets 
22,120,000 pieces/year/20 sets 

Raw Materials 

As raw materials for towel fab¬ 
rics, cotton yarns, which we use in 
this project, are generally employ¬ 
ed. Synthetic fiber yarns are also 
used in some plants. 

Plant Construction 

Plant site: 35 m X 37 m = 

1,295 m- ¥21,600,000 

Expenses of -machinery 
and equipment: 41,051,400 

Expenses of materials: 24,750,000 

Other expenses: 3,600,000 

Total: ¥91,134,000 

Required Machinery and 
Equipment 


A. Preparatory Machines 


Number 

Hank sizing machine: 

1 set 

Steam generator: 

1 set 

Centrifugal separator: 

1 set 

Reveling machine: 

1 set 

Continuous hank yarn dryer: 

1 set 

Hank to cone cheese winder 


40 S: 

1 set 

Automatic weft spooling 


machine: 

1 set 

Automatic warp tieing 


machine: 

1 set 

Special warping and beaming 


machine: 

1 set 

Cone cheese creel: 

1 set 


Total price of A: ¥14,829,400 
B. Weaving Machine 

Number 

Automatic cop change towel 

loom: 20 sets 

Dobby device: 20 sets 

Spare parts: 1 lot 

Weaving accessaries: 1 lot 

Total price of B: ¥ 25 , 542,000 


C. Finishing machine 

Number 

Clock trunk: 2 sets 

Sewing machine (over lock) : 1 set 

Sewing machine (lock 
stitch): 1 set 

Cloth inspecting table: 1 set 

Total price of C: ¥680,000 


- Personnel Required 

1 shift 2 shift 3 shift 

Preparatory sec¬ 
tion 22 8 8 

Weaving section 17 12 12 

Finishing section 15 0 0 

Maintenance 3 0 0 

Management: 3 0. 0 

Total personnel: 100. 

The payroll will be approx. ¥4,- 
300,000/month. 


Manufacturing Process 
— Towel Weaving — 














Cost Calculation 

The following is the cost calcula¬ 
tion in the case of the operation of 
25 days/month/1 set of machinery 
operating 24 hours a day. 

<A> Manufacturing expenses: 

¥741,000 (including personnel 
expenses) 

(Bf Management & sales expenses: 
¥144,000 

<C> Depreciation (machinery and 
equipment, buildings.):¥320,000 

Accordingly, the total cost will be 
¥1,205,000. 

Here, the sales price will be 
¥1,375,000/month 1 set of machine- 
ery. Then the net profit/month/20 
sets of machinery comes up to: 

1,375,000 — 1,205,000 = 170,000 

170,000X20 = 3,460,000 

Net profit/year/20 sets of ma¬ 
chinery: 3,400,000 X 12 = 40,800,000 

In this kind of enterprise, restora¬ 
tion of the invested capital is usual¬ 
ly achieved within five years. There¬ 
fore, this plant, centering around 
the 20 weaving machines, will make 
a profit of approximately ¥38,000,- 
000—41,500,000 a year so that restor¬ 
ation can be made. at least ..in four 
years. 

Then the management will be con¬ 
ducted in an easy frame of mind. 

Conditions of Location 

The textile industry is not too 
much susceptible to influences from 
temperature, but humidity of 85'/ 
is the most suitable. So, fluctuations 
of humidity are not desirable. Elec¬ 
tricity and water should be easily 
obtained. 

Technical Training 

Technical experts should be dis¬ 
patched from Japan, one for the 
preparatory section and two for the 
weaving section, for six months and 
one year respectively. 

When it is necessary for the tech¬ 
nicians or workers of the plant to 
receive training in regard to assem¬ 
bling, adjustment or operation of 
machinery, it is recommendable that 
they apply to send trainees to the 
Japanese company concerned through 
the Association for Overseas Tech¬ 
nical Scholarship (AOTS), an insti¬ 
tute for Japan’s technical coopera¬ 
tion on a private basis. 
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How To Start Smaller Industries (SS): 

Glass Bottle Making Plant 


/'"’LASS bottle manufacturing oc¬ 
cupies an important part in the 
'~?lass manufacturing industry in the 
Seld of glass container manufactur¬ 
ing. 

The process of glass container 
~manufacturing can be divided into 
:he continuous production process 
and the discontinuous production 
process. 

~ The former is a process in which 
processes from the input of raw 
materials through the molding of 
glass are conducted continuously 
"and in equipoise utilizing. the tank 
furnace, that is, the continuous 
melting furnace. 

As a whole, the plant of this pro¬ 
cess should be operated for 24 hours. 
(Part of the process can be operat¬ 
ed for eight hours.) Several kinds 
of molding may be done by this 
"process if the continuous forming 
machine is employed. 

- The latter, on the other hand, is 
a process in which .the day tank is 
•~used.' Raw materials" are dissolved 
on the previous night in prepara¬ 


tion for molding in the day time. 
Although this process may produce 
two or three kinds of glass contani- 
ers of the same quality and differ¬ 
ent shapes, it is discontinuous. In 
this case, the semi-automatic form¬ 
ing machine is employed. The cruci¬ 
ble is also employed for the discon¬ 
tinuous production. 

The continuous production pro¬ 
cess enables a mass production of 
glass containers of uniform quality, 
while the discontinuous production 
process is smaller in the production 
capacity. 

In this project, we introduce a 
plant of the continuous production 
process, which manufactures beer 
bottles of 630 cc and small bottles 
of 360 cc. As for the property of 
the bottles produced, they can bear 
an internal pressure of 10 kg/em- 
with the average thickness of 4 mm. 

The scope of uses of the products, 
glass bottles, is sufficiently wide. As 
they are characteristic of being in¬ 
stantly made ready for use by 
washing without any secondary 


treatment, they are wisely adopted 
as containers for liquid or semi¬ 
liquid food stuffs. Moreover, if the 
cappnig method is standardized, the 
products may be used anywhere in 
the world. Hence, the great possi¬ 
bility of export. 

Manufacturing Process 

The manufacturing process is 
shown in the process flow sheet. 

- In the manufacturing process, a 
perfect mixing of raw materials is 
necessary in addition to careful 
choice and weighing of them. 

At a time when an apparatus of 
the larger capacity is employed or 
when the production scale of the 
plant has been extended, it is de¬ 
sirable that the mixing apparatus 
should be fully automatic. 

In this project we employ one 
melting furnace of 30 tons, and the 
semi-automatic mixing apparatus. 
The melting furnace is operated 
fully automatically. 

Even if the plant is expanded in 
the future, it is expected that a 


Manufacturing Process 
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melting furnace of 15 tons or of 10 
tons may be favorably added. There¬ 
fore, it is prospected that this sys¬ 
tem may demonstrate the function 
sufficiently even in that case. 

The plant of this project has a 
middle class production scale of 
100,000 tons/lot. (The working 
amount of the same mold operated 
for several days or one week). 

As stated above, a melting fur¬ 
nace of 30 tons is employed here. 
It has a production capacity of 25,- 
000 beer bottles (630 cc) per day. 
When the furnace is operated 24 
hours per day, the monthly produc¬ 
tion will come up to 900 tons and 
the yearly production 10,800 tons. 

The temperature should be 1,400 
—1,500°C for the melting of glass. 
Moreover, from the standpoint of 
the efficiency and durable years of 
the furnace, the operation system 
must be continuous in order to gain 
mass-produced quality products. It 
takes as long as two weeks to heat 
up a new furnace in preparation for 
operation, and once the fire of the 
furnace has gone out, hours are re¬ 
quired for restoration. 

The dynamic state of glass in the 
course of process from the furnace 
to the molding machine must be 
maintained evenly. Otherwise, the 
amounts of the provided glass 
would change, causing deterioration 
of the products. 

If the fire of the annealing fur¬ 
nace goes'out, it takes several hours 
to restore the former degree of heat. 

Discontinuity of operation is thus 
connected directly with the deter¬ 
ioration of the products. 

In constructing the plant, the 
plant area should be decided in con¬ 
sideration of the method of stocking 
raw materials and their amount, the 
method of mixing materials and 
their supply, the problem of the 
warehouse for products and utilities 
in addition to the factory building. 

Attention should be paid, if possi¬ 
ble, to the scheme for the future 
and welfare facilities for the work¬ 
ing staff in deciding the plant area. 

We tentatively suggest an area of 
200 m X 140 m in this project. Main 
buildings and constructions are as 
follows: 

Storage house for raw materials, 
mixing factory, motor room, substa¬ 
tion, bottle manufacturing factory, 
bottle inspection factory, office, 
warehouse for products, machinery 
shop, laboratory, lodgings for work¬ 


ing staff, water tank, heavy oil 
tank, LPG tank. 


Machinery and Equipment 
(imported_from Japan) 


Continuous melting furnace 

(30 t/24 hours): 1 set 

Feeder: 2 sets 

Automatic glass forming 
machine (IS4 type 20-30 


r.p.m.): 

Annealing furnace (1.2 m X 
27 m): 

Gauges for melting furnace: 

Semi-automatic decorating 
machine: 

Machine tool: 

Raw material processing 
plant: 

Utilities: 


2 sets 


sets 

set 

set 

set 

set 

set 


Total expenses: ¥306,098,000 


The above figure does not include 
expenses for foundation work, in¬ 
stallation, wiring work, piping work, 
other works conducted on the spot 
and expenses for the operation of 
the plant. 


Operation of Plant 

The operation time of this plant 
■is''24'hours per day (three shifts of 
eight hours). Days of non-operation 
should be decided according to the 
local customs where the plant is con¬ 
structed. 

The required raw materials are 
listed below. 

Cullet (colored), cullet (trans¬ 
parent), sand, soda ash, lime, dolo¬ 
mite, borax, arsenous acid, sulfate 
of soda, barium, sodium sulfate, 
selenium, caralt oxide, sulfur, car¬ 
bon, cobalt oxide, kalium bichro¬ 
mate, copper sulfate. 

Utilities 

Electric power is usually purchas¬ 
ed (¥50/kWH). As stand-by equip¬ 
ment, a diesel engine generator 
should be prepared. Water is re¬ 
quired for drinking and industrial 
use. 


The following is the personnel re¬ 
quired per one melting furnace. 


Engineer: 

4 

High-glass clerk: 

1 

Skilled worker: 

19 

Ordinary worker: 

60 

Ordinary elerk: 

4 

Miscellaneous worker: 

11 


Total payroll: ¥ 7 , 992 ,000/month 


Technical Training 

In constructing and operating the 
plant, it is necessary that technical 


experts should be dispatched from 
Japan and local technicians should 
receive technical training in Japan. 

Manufacturing Cost Calculation 
(per ton of products) 

Raw materials, subsidiary 


materials: ¥11,880 

Utilities: 6,000 

Personnel expenses: . 13,200 

Maintenance, repair; 7,000 

Miscellaneous expenses: 8,360 

Depreciation: 2,730 

Interests: 2,300 

Total: ¥51,470 


The selling price .of common glass 
bottles is ¥60,500/ton. When they 
are produced by using the melting 
furnace of 30 tons with the yield 
rate of 907), the total proceeds will 
come up to ¥54,450,000/month. As 
the cost is ¥ 42 ,839,000/month, the net. 
profit will be ¥12,611,000/month. 


Conditions of Location 

As conditions required for the 
location of the glass bottle manu¬ 
facturing plant, attention should be 
paid to the following. 

1) If running stock is necessary 
according to the season or the des¬ 
tination, a considerably large area 
should be obtained for the plant site. 

2) Fuel, gas, electricity and 
water should be easily obtained. 

3) The location of the plant 
should be at a place where the work¬ 
ers can conveniently commute or 
take up their lodgings in view of 
the fact that the plant is operated, 
for 24 hours a day. 
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How Jo Start Smaller Industries (69): 

Printing Plant 


DRINTING is often referred to as 
a barometer of civilization. 
_Where there is civilization, there is 
always information. And informa¬ 
tion, without exception, coexists 
with printing. 

— In the beginning of the 20th cen¬ 
tury, printing developed as a full- 
dress industry in Europe and in the 
United States. 

In Japan, the industry, which 
, lame to be conducted in real earn¬ 
est around 1930, has continued to 
grow along with the economic de¬ 
velopment of the country, .establish¬ 
ing a firm status as an industry 
free from depression. 

The yearly growth rate of the 
printing industry has been 15—20% 
m an average. 

In the light of its history in in¬ 
dustrially advanced countries, it 
nay beyond dispute that the ind.us- 
ry will show a rapid progress in 
developing countries, contributing to 
knowledge and public welfare. 

On top of that, the printing in- 
lustry is one of the fundamental in¬ 
dustries in that, it is said, one 

.printing office is demanded per pop- 

dation of 10,000—20,000, equal to 
he ratio in the case of doctors. Ac¬ 
cordingly, it is usually locally op¬ 
erated with few imports and ex- 
orts. 

Scope and Classification 

T“ The plant in this project is de¬ 
igned to turn out a variety of 
printing matter, including that for 
publicity activities, for education, 
"or sales promotion and so forth. 

Kinds of Processes and 
Features 

Although this plant is mainly for 
thographic printing, it can also 
serve for letter printing. 

:—> As printing methods, there are 
thographic printing, letter print- 
.,ig and intaglio printing. Among 
them, letter printing and lithogra¬ 
phic printing are widely adopted for 
rinting of pamphlets and hand¬ 
books. 

Historically, letter printing had 
r ~ng been the nucleus of printing 1 , 
.it in recent years it was complete¬ 
ly reversed by lithographic printing 
in the United States, Europe and 


Japan. 

Among the printing plants, with 
priority given to lithographic print¬ 
ing like this plant in this project, 
there are large scale ones which 
manufacture multicolored printed 
products, such as textbooks and 
large scale posters in large quanti¬ 
ties, but many of them are of medi¬ 
um scale to produce multicolored or 
single-colored printed matter on a 
moderate scale. 

Some printing plants, in the 
meanwhile, integrate the whole pro¬ 
cess of printing—from planning, de¬ 
sign and preparing of copies (in¬ 
cluding color-photographing) to ca¬ 
mera work, plate making and book¬ 
binding. 

This plant as a smaller plant is 
planned to start with one-color or 
two-color printing, while orders for 
plate making are placed outside. 

If you can not find a plant for 
color separation in your country, 
you may order it from Japan where 
there are many advanced printing 
plants. 

General Description 

Lithographic paper, art paper 
and coated paper are used to pro¬ 
duce pamphlets, handbooks, forms, 
labels, small-sized newspapers, etc. 
of one or two colors. 

On receiving an order from a cus¬ 
tomer, a working plan .is establish¬ 
ed at the planning division, and ac¬ 
cording to the plan, the art division 
prepares photographs,, draw pictures 
by hand and selects types of letters 
to prepare the copy. 

The copy is returned to the plan- 
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ning division, where, if necessary, it 
is looked over by the customer. 

The camera work division makes 
the negative out of the copy, which 
is sent to the plate making division. 

The division makes the plate out 
of the negative in preparation for 
printing. 

The printing division receives the 
-plate from the plate making division 
to conduct printing with paper and 
“ink sent from the materials divi¬ 
sion. 

Production Scale 

This plant has a capacity to pro¬ 
duce three items of 100 page hand¬ 
books by 3,000 copies each. 

High grade colored printing de¬ 
manding huge production scale, 
elaborate technology and advanced 
equipment are not made objects of 
this plant for the time being. 

However, the planning of the 
plant construction should be done 
with consideration that the plant 
may be improved in the future in 
case the demand for high quality 
printing rises. 

The operation time is decided on 
as seven hours a day excluding re¬ 
cesses. 

Conditions of Location 

As to the location of this plant, a 
region which has stable temeprature 
and humidity is desirable. For in¬ 
stance, a sudden change of tempera¬ 
ture of more than 10°C will cause 
wavy edges on paper to make print¬ 
ing difficult. 

Change of humidity should be 
within 15%. Plate making and cam¬ 
era work may be favorably conduct¬ 
ed if the temperature is below 30°C. 

The first thing needed for a print¬ 
ing plant is easy access to the pros¬ 
pective market including govern¬ 
ment offices, firms, etc. In this re¬ 
spect an urban area is preferred as 
the plant site. 

Plant Construction 

For the area of the plant con¬ 
structed, 3,000 m 2 is required, tak¬ 
ing future expansion into considera¬ 
tion. Assuming 1 m 2 of the lot at 
¥3,960, the area will cost ¥11,880,000. 
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The two-color sheet-fed offset printing press. 


materials : 

Utilities: 

Personnel expenses: 
Maintenance: 
Miscellaneous expenses: 
Depreciation: 

Interests: 


¥63,828,864 

527,868 

37,113,120 

1,033,560 

32,337,360 

13,147,200 

10,315,800 


Total: 


¥158,303,772 


2) Unit Cost 

As the daily production is 9,000 
copies, the yearly output will be 
2,700,000 copies. Since the roughly 
estimated manufacturing, expenses 
per year is ¥158,303,772, the unit 
cost will be ¥58,608. 

3) Total Proceeds 


Assuming that the repayment is 
made in ten years, the unit selling 
price will be ¥71.28. Acpordingly, the 
total proceeds in a year will come 
up to ¥34,152,228. 

4) Profit Ratio to Capital 


The floor space of the one storied 
plant building with steel frames and 
slating is 1,000 m 2 , which includes 
the factory and office. The expenses 
for the building will be ¥23,760,000. 


Machinery and Equipment 
(imported) 

Art division: 


IBM MT2 typewriter: 

3 sets 

Photo-composing machine: 

1 set 

Camera work division: 


Camera: 

1 set 

Processer: 

1 set 

Dryer: 

1 set 

Plate making division: 


Printer: 

1 set 

Composer: 

1 set 

Working and drying table: 

1 set 


Printing division: 

Printing machine (for one 
color, 650 mm X 400 mm) : 1 set 
Printing machine (for one 
color, 800 mm x 650 mm) : 2 sets 
Printing machine (for two 
colors, 800 mm x 650 mm): 1 set 


Cutting machine: 

1 set 

Seasoning machine: 

1 set 

Hand lift: 

2 sets 

Bookbinding division: 


Multiple folding machine: 

1 set 

Stitcher: 

1 set 

Collator: 

1 set 

Cutting machine: 

1 set 

Transformer: 

1 set 

Total expenses: ¥89,741,520 

Machinery and Equipment 


(procured on the spot) 


Light table: 

1 set 

Dot etching table: 

7 sets 


Working table: 2' sets 

Sink: 1 set 

Total expenses: ¥1,437,480 
Other expenses including those 
for writing and tubing should be 
taken into consideration. 

Rough Estimate of Expenses for 
Plant Construction 

Plant site: ¥11,880,000 

Building: 23,760,000 

Machinery & equipment:89,741,520 
(imported) 

Machinery & equipment: 1,437,480 
(procured on the spot) 
Installation & others: 871,200 

Dispatch of technician: 2,178,000 
Technical fee 2,178,000 

Total: ¥132,046,200 

Main Materials and Subsidiary 
Materials (per month) 

Paper, ink, films, PS plate and 
others are required as raw materials 
or subsidiary materials, of which 
the- expenses per month will be 
¥5,319,072. 

As utilities, electricity, fuel and 
water are required. The total ex¬ 
penses of these will come up to 
¥527,868 per month. 

A total of 78 persons are needed 
as personnel of the plant, whose pay¬ 
roll will total up to ¥37,113,120 per 
year. 

Manufacturing Cost and 
Profitability 

1) Rough Estimate of Manufactur¬ 
ing Cost (per year) 

Raw materials, subsidiary 


The profit ratio to capital will be 
approximately 21%. 

5) Profitability 

The only problem concerning the 
profitability is whether orders may 
be. received constantly so that ..three 
items of 100 page books can be pro¬ 
duced by 3,000 copies each a day. 

However, this plant is designed so 
that the capacity may steadily grow 
up if only the operation is conduct¬ 
ed smoothly. 
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Fishing Net Making Pl an t 


fJNTIL fishing nets came to be 
manufactured industrially and 
Id to fishermen, the fishermen 
themselves had woven them for 
fheir own use. 

In Japan, since the Homme net- 
lg machine (hand operation) was 
developed in 1897, yarns for fishing 
net weaving have been supplied by 
e spinning industry. The fishing 
it industry then advanced by 
strides when the English knot net¬ 
ting machine appeared in 1912. 

The industry went on to progress 
...irther in proportion to the in¬ 
crease in various types of netting 
machines, and finally nylon yarns 
.me to be applied for manufactur- 
...g fishing nets, when the industry 
entered into the period of synthetic 
^bers. 

For fishing use, there are the 
o^awl net (round haul net), sound¬ 
ing net, bottom trawl net, gill net 
^et net), covering net, etc., most, 
which are popularly employed. 
Recently nets for breeding are 
being increasingly used for fish and 
iaweed. 

As for fishing net grounds, there 
are broadly two kinds, the knotted 
knot ground and knotless knot 
round. The junctures of yarns of 
le former, which work to form 
meshes, have knots, while those of 
Jfiie latter do not. 

Among fishing nets of the knotted 
not ground, the popular one is the 
English single knot, for which the 
;plant in this project is designed. 
The knotless knot ground is suit- 
ole for the trawl net, which has to 
cope with strong currents, and the 
.stationary net, which is often, sub- 
j ;ct to tidal currents. It is also pre- 
jrably employed in the fish preserv¬ 
ing net for the same reason. 

However, it is often hard to pre- 
ent expansion of breaking occur- 
.. ing in a net of the knotless knot 
ground. Moreover, it is not familiar 
general dealers of fishing nets, 
o that use of the knotless knot 
„round remains uncommon. 

The following are the conditions 
"‘‘hat the materials of the fishing net 
rounds should be equipped with, 

a) Tensile strength against 
breakage should be strong, especial- 
- J w at strongly bent parts or when 
he net is damp. At the same time 


the strength should be uniform. 

b) Elongation should be proper 
when loaded and the net should not 
be contracted or expanded by ab¬ 
sorption of water. This property 
will work to prevent ruptures by 
distributing excessive strength 
given to the net widely and evenly 
and alleviating impacts. 

c) A proper hardness is requir¬ 
ed according to the characteristics 
of the fishing net. 

d) The fishing net ground should 
bear up under friction, impact and 
fatigue. The bottom trawl net tends 
to undergo friction against the bed 
of the I sea, and other kinds of nets 
also frequently rub against the 
ship’s sides and deck. 

e) It should withstand decay. 
Fishing nets are always compelled 
to be wet whenever they are used, 
and decay induces other kinds of ex¬ 
haustion and dissipation. 

f) It should be free from the 
effects of sunshine, moisture, tem¬ 
perature, acid, alkali and salt, which 
tend to cause deterioration and 
fragility. 

g) The surface of the yarns of 
fishing net ground should be smooth 
and have resistance to fluid friction. 

h) It should have a specific gra¬ 
vity suitable for the use of the fish¬ 
ing net. Fishing nets which main¬ 
tain proper shape by receiving pres¬ 
sure of currents, such as various 
kinds of trawl nets, should have a 
smaller specific gravity, while those 
of which the shape is kept by their 
own gravity, such as stationary 
nets, should have a larger specific 
gravity. 

i) It should be free from adhe¬ 
sion of impurities or seaweed, or if 
soiled, they should be easily washed 
away. 

Among fishing net grounds, syn¬ 
thetic fibers are expensive compar¬ 
ed with natural fibers, but they are 
superior for fishing nets, specially 
in anticorrosiveness. Accordingly, 
they have been increasingly adopt¬ 
ed in recent years. It is expected 
that most of the materials of fish¬ 
ing net grounds except those for 
specific use will be synthetic fibers 
including nylon fibers. . 

Production Scale 

This plant is designed to be equip¬ 
ped with 20 sets of net weaving 



Preparatory process. ■ 


equipment. Before you enter into 
full-scale operation, you should plan 
out two stages in installing the 
equipment. During the first stage, 
you should purchase twisted yarns 
from a producing country. 

The following is the rate of pro¬ 
duction in case the plant is operat¬ 
ed in a normal state based on a 
model standard. (8 hours/day, 25 
days/month, 300 days/year) 

Daily production: 1,280 kg 

Monthly production: 32,000 kg 

Yearly production: 382,000 kg 

Manufacturing Process 

The manufacturing process is 
shown in the process flow sheet. 

In the preparatory process, the 
state of the material twisted yarns 
is made uniform and the material 
yarns are wound on the warn boo- 
bin and weft spool fixed according 
to the weaving machine, as prepara¬ 
tion for the supply of material. 

The weaving process is the heart 
of this plant, in which the material 
twisted yarns are made into fishing 
net grounds. 

The finishing process conducts 
spreading of the ' net ground with 
the spreading machine while heating 
so that the knots may be firmly 
bound. 

In the dyeing section, the net 
ground, which is not usually color¬ 
ed, is dyed with the dyeing ma¬ 
chine. 

In the inspecting and arranging 
process, the fishing net ground 
manufactured by the weaving ma¬ 
chine is inspected and treated by 
hand to mend inferior portions. 

Plant Construction 

Required plant site: 6,480 m z : 

¥25,920,000 

Buildings and structures (including 
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Manufacturing Process 


Raw Materials 


Preparatory Process 


Twisted Yarn j— 


Finishing Proces 
Tentative Setting 

I 

Dyeing 

' ' ' 7 '. 

De-watering 

I 

Drying 

1 

Final Setting 

£ . 

Final Inspection 


(2nd Planning Stage) 


Wood Pipe 
Winding Process 


Netting Process 
Netting 

Inspection * 
Repair p 


Shipping Process 



the' unit cost varies considerably, 
(3) Unit selling price 
The unit selling price differs ac¬ 
cording to the kind of material 
fibers, the thickness of the yarns, 
the size of the meshes, etc. Figures 
listed here are based on a model 
standard. 




Nylon 210 d/4 

ply 1 + 1/4" 

8 3. 35 

1 


Dyed product 

210 d/9 

2" 

2.85 

!• 

T i 


210 d/18 

2+1/2" 

2.70 

I i 

- 

210 d/30 

4" 

2.60 

_i 


210 d/90 

5" 

2.50 


(4) Total proceeds (per month): 
¥31,000,000 

(5) Net profit 

¥31,000,000-27,292,000 = 3,708,000 

(6) Profit ratio: 12% 

(7) Profit ratio to capital: 2% 


the factory building, warehouse, 
office, etc.) : ¥54,390,000 
Machinery and Equipment 
(imported from Japan) 

Spot winder (6 sets) 

Bobbin winder (6 sets) 

Net weaving machine. 

(40, B-4 type, 4 sets) 

Net weaving machine 
(NA, C-4 type, 6 sets) 

Net weaving machine 
(NA, D-4 type, 3 sets). 

Net weaving machine 
(NA, F-2 type, 4 sets) 

Net weaving machine 
(NA, H-l type, 3 sets) 

Horizontal stretcher (1 set) 

Dyeing machine (1 set) 

Centrifugal separator (1 set) 
Vertical stretcher (1 set) 

Packing machine (1 set) 

Boiler (1 set) 

Twist counter (1 set) 

Net tensile strength tester 
(1 set) 

Total: ¥97,923,000 

In addition to the above, a total 
of ¥3,706,000 is required for spare 
consuming goods. 

Machinery and Equipment 

(procured, on the spot) : ¥3,366,000 
Installing and others: 2,952,000 

Ditpatch of technicians: 2,613,000 

The total expenses required for 
construction will come up to ¥190,- 
870,000. 

Plant Construction 

Utilities (per month) 

B heavy oil (4,750 liters)- 
Electricity (18,000 kWh) 


unit cost, but in actual operation, 
Vapor (60,000 kg): self-supply 
Water: 500m.*: self-supply 

Total: ¥192,000 

Required Personnel 

A total of 107 persons, are requir¬ 
ed as personnel for the plant, and 
the payroll for them will come up 
to ¥3,550,000 per month. 

Capital for Operation 

In order to start operation of the 
plant, the following capital must be 
prepared. 


Raw meterial 

¥36,830,000 
(for 2 months) 

Subsidiary meteria! 

1,872,000 


( " ) 

Personnal expenses 

3,550,000 


(for 107 person, 

2 months) 

Miscellaneous exprnses 

192,000 


(for 1 month) 

Total 

¥42,444,000 

Manufacturing 

Cost and 

Profitability 

(1) Rough estimate 

of manufac- 

turing expenses 

(per month) 

Raw material, subsidiary 

materials: 

¥18,415,000 

Personnel expenses: 

3,550,000 

Utilities: 

192,000 

Depreciation: 

1,175,000 

Miscellaneous expenses: 3,960,000 

Total: 

¥27,292,000 


(2) Unit manufacturing cost 
(per kg) 

¥27,292,000-;-32,000 kg = 853/kg 
The above figure is the average 


Technical Guidance 

In order to install machinery and 
equipment for the plant construct¬ 
ed, six technicians will be dispatch¬ 
ed from Japan for about one month, 
for which a total of ¥1,500,000 may 
be required. 

For the operation of the plant, 
five technicians -will be dispatched 
from Japan for about one month, 
for which ¥1,180,000 may be required. 

It is necessary that the enter¬ 
priser should send technical trainees 
to Japan so that they may acquire 
the techniques required and get in 
touch with the actual state of the 
finishing net manufacturing indus¬ 
try in Japan. 

The number of the trainees is one 
or two, and their staying expenses 
will be ¥3,000—¥8,000 per day. The 
training will be conducted on the 
general techniques of fishing net 
weaving for two or three months. 
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Bicycle Tire and Tube Making Plant 


Table 1: Composition of Raw Materials 

(Per Unit) 


Raw materials 

Weight (kg) 

Lost weight (kg) 

Required 
amount (kg) 

Tread rubber 

0.480 

0.012 

0.492 

Cord fabric 

0.090 

0.002 

0.092 

Adhesive rubber for cord fabric 

0.140 

0.003 

0.143 

Bead wire 

0.080 

0.002 

0.082 

Total 

0.790 - 

0.019 

0.089 


j ’HERE are various kinds of bicy- 
1 ele tires and tubes according to 
" and the structure—the zero- 
i ssure tire used for juvenile tri- 
ycles, tubular tire for racing bicy- 
:les, straight side tire for motor- 
:—'les, single tube tire, bead edged 
3 , hocked edged tire, etc. 
Nowadays, however, the main eur- 
•ent of bicycle tires in the world is 
wired-on tire. Accordingly, it 
t uld not be too much to regard 
oicycle tires as wired-on tires. 

The manufacturing process is 
• own in the process flow sheet. 

The plant which -we plan to con¬ 
struct is based on the joint tube sys¬ 
tem so that the cost of machinery 
f'd equipment is inexpensive and 
gh skill is not required. There 
are said to be two kinds of plants. 
One is that which specializes in bi- 
ele tire manufacturing and the 
her is that which combines bicy¬ 
cle tire manufacturing with motor¬ 
cycle tire manufacturing. 

"In this, project it is. assumed that 
. the future motorcycle tire manu- 
lacturing will be added. In the 
manufacturing process of this sys- 
"m, the spreader is used together 
ith the calender roll for rubberiz¬ 
ing of the cord fabric, and molding 
is conducted on the folding system. 
.3 for curing of tires, the multi- 
aylight press may be used with the 
curing bag. 

The standard size of the products 
i designed here to be the joint tube 
ype wired-on tire of 28" X lVz". 
Except that for the juvenile bicy¬ 
cle of 22-inch wheel size, all kinds 
■ f bicycle tires and tubes can be 
manufactured if the following ma¬ 
chines or tools are provided: form¬ 
ing roll, tire former, bag and curing 
nold, dies for extruding, mandrel 
or tube curing, etc. 



The calender roll. 


According to the kind of cord 
fabric, components of material rub¬ 
ber, kind of tools, the products vary 
in their quality, uses, etc.. 

Production Scale 

The plant of this project is de¬ 
signed to turn out 2,000 tires and . 
2,000 tubes per one shift (eight 
hours). 

Raw Materials 

Although it is necessary that the 
raw materials should be different ac¬ 
cording.. to . location -of the - plant, we 
tentatively decide on natural rub¬ 
ber as the raw material. However, 
butyl rubber is employed for the 
curing bag because of the durability 
limit of natural rubber. As fabric 
material, cord fabric is to be used 
in this project although it can also 
be changed according to the loca¬ 
tion of the plant. 

Table 1 is the composition of 
raw materials per unit of stand¬ 
ard products. 

In addition, subsidiary materials 
required are gasoline for adhesive 
rubber, and for treatment, air bag 
cloth, glycerin and soap. 

Operation of Plant 

As already stated, this plant is so 
designed that it may combine bicy¬ 
cle tire manufacturing and motor¬ 
cycle tire ■ manufacturing in the 
future. 

The required area for the plant is 
6,876 m 2 . If the production scale is 
to be doubled in the future, 9,375 
m 2 are required for the plant site. 
Calculation may be done on the as¬ 
sumption that ¥10,000,000 is required 
for the plant lot. 

The main buildings and structures 
are as follows: factory, rubbering 
shop, warehouse, office, boiler room, 
pumping plant sub-station, water 


tank, well, underground oil tank, 
etc. 

Required Machinery and Equip¬ 
ment (imported from Japan) 


Crude rubber cutter 1 set 

Mixing roll (22" in dia¬ 
meter) 1 set 

Wood planing machine 1 set 

Mixing roll (22" in dia- . 

meter) x 2 1 set 

Hand press vulcanizer 1 set 

Mixing roll (18" in dia¬ 
meter) x 2 1 set 

Extruder (6" in diameter) 1 set 

Rubber band expander 1 set 

Punching machine 1 set 

Vulcanizing pan 1 set 

Buffing machine, grinder 1 set 

Valve hole puncher 1 set 

Nut tightening machine 1 set 

Tube mark printing machine 1 set 

Tube finishing conveyor 1 set 

Joint rolling machine 1 set 

Profile calender 2 sets 

Cement stock cutter 1 set 

Rubber solution mixer X 3 1 set 

Spreading machine 1 set 

Curing bag vulcanizer 1 set 

Cycle tire vulcanizer ■ 12 sets 
Calender roll (24" in dia¬ 
meter) 1 set 

Bias cutter 1 set 

Tube folding machine 1 set 

Tire making machine 10 sets 

Boiler 1 set 

High pressure air compressor 1 set 

Low pressure air compressor* 1 set 

Apparatus for substation 1 set 

Pump for water supplying 1 set 

Table scale (1kg—100 kg) 10 sets 

Young’s gravimeter 1 set 

Durometer for rubber goods 3 sets 

Tire mold 16 sets 

Curing bag mold 2 sets 

Mold for batch control 1 set 

Tube vulcanizing mandrel 1 set. 

Mandrel spacer 3 sets 

Punching die 6 sets 

Spare roller for profile calen¬ 
der 1 set 
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Manufacturing Process 


Crude Rubber 

Reclaimed Rubber Compounding Ingredients 
\_/ 


Preparation for Mixing 






Products 


Die for extruding 4 sets 

Mark stamp for tube print¬ 
ing 2 sets 

Total expenses ¥163,992,000 

Machinery and Equipment (pro¬ 
cured on the spot) 

The expenses for the machinery 
and equipment which are better pro¬ 
cured on the spot, including wheel¬ 
ed conveyors and fittings, will total 
up to ¥1,320,000. 

Installation, etc. 

The installation expenses for the 
fundamental works, wiring and pip¬ 
ing will come up to ¥7,648,000. Per¬ 
sonnel required for the installation 
are 1,000 inan-days (100 days by 10 
workers). If one worker gets one 
dollar a day, the payroll will be 
¥3,456,000. 

Operation of the Plant 

The operation time is one shift of 
eight hours per day. 

A total of 300 days may be allot¬ 
ted for the operation unless specific 
accidents should occur. If neces¬ 
sary, the three shift system can be 
adopted. In this case, too, operation 
is possible for 300: days in a year. 


The utilities required to produce 
2,000 tires and 2,000 tubes by the 
one shift system are listed below. 
Electric power (purchased, 3,000 
V, 3 phases, 2,547 kWH) 

Fuel (heavy oil, 2.9 s.t.) 

Vapor (privately generated 44 
s.t.) 

Water (privately pumped, 800 m 2 ) 
The following is the estimation of 
the personnel and personnel ex¬ 
penses required for one month by 
the one shift operation system. 
Personnel Number Pay 

Engineer 3 ¥ 260,000 

Skilled worker 17 807,000 

Ordinary worker 56 1,694,000 

High-grade clerk 1 54,000 

Ordinary clerk 4 130,000 

Total 81 2,945,000/ 

month 

Expenses Required to Prepare 
Operation 

The expenses required *to prepare 
the operation, that is, the manufac¬ 
turing cost of tires and tubes for 50 
days added to the expenses of raw 
materials and subsidiary materials, 
will come up to ¥5,137,000. 


Technical Training 

In constructing and operating the 
plant, engineers will be dispatched 
from Japan, and it is effective that 
the local technicians should come to 
Japan to receive training to acquire 
the required techniques. 

Rough estimate of 
Manufacturing Expenses 

The following is the rough esti¬ 
mation of the expenses to manufac¬ 
ture 2,000 sets of 28" Xl'/s" wired- 
on tires and tubes in a day (by one 
shift system of eight hours). 

Raw materials, subsidiary 


materials ¥ 471,000 

Utilities 62,000 

Personnel expenses 118,000 

Maintenance, repair 18,000 

Miscellaneous expenses 43,000 

Depreciation . 68,000 

Interests 63,000 

Total ¥843,000 

(2,000 sets of tires and tubes per 

day by one shift). 


Accordingly, the manufacturing 
cost of the one unit (1 tire plus 1 
tube) will be ¥410. 

Fixing the selling price at ¥480 
for one set, the . profitability will, he 
as follows: 

Selling price (1 set) ¥480 

Number of sets of 
.products - 600,000 sets/year 

Total proceeds ¥252,900,000/year 
Unit cost ¥410/set 

Manufacturing 

, expenses ¥35,100,000/year 

Net profit ¥288,000,000/year 

Net profit ratio 12.2% 

Profit ratio to capital 20.0% 

The above net profit ratio and 
profit ratio to capital indicate that 
this project can be materialized in 
many countries of the world. 

The export of products to over¬ 
seas countries becomes possible by 
adopting the two shift system. 
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PC Wire Making Plant 


THE industry manufacturing sec- 
“"ondary products of wire rods 
i: [cilices different kinds of wires, 
Deluding strands, wire ropes and 
neshes, based on various wire rods 
y-fch have been manufactured by 
i: ; nary steel makers. 

i-'rimaqy wire rods undergo heat. 
;reatment, descaling, and in some 
:f~:ss, galvanizing or b’uing to be 
x ie .into wires as secondary prod* 
IctS. 

^Makers of secondary products of 
* 'e rods can be divided, according 
fcf materials, into makers of low car¬ 
bon steel wires, high carbon steel 
wires and alloy steel wires. 

~j?here are three kinds of PC steel 
n terials used at present—PC steel 
wires, PC steel strands and PC steel 
bars. 


; lowever, the description in these 
p..ges will be centered around PC 
steel strands and spring wires. 
--Material wires fqr manufacturing 
ih strands should . be strong and 
u/.form in quality. In choosing ma¬ 
terials, special care must be taken 
c-^-the surface finish in addition to 
c :mieal components and segrega¬ 
te. In JIS (Japanese industrial 
standards), it is stipulated that the 
irnno wire rod should be errmloved. 
/ e sizes of the material wires 
lege from 5.0 mm to 13.0 mm in 
diameter. 

As for materials of spring wires. 
1 ose of 5.5 mm in diameter are 
generally called 5 gauge rods, is 
most commonly employed. 

The following uses of the prod¬ 
ucts can be assumed: 


PC bridges, PC beams, PC cross 
f~s, PC floors, PC piles, PC jpoles, 
3 '! tanks, PC pipes, nuclear reactor 
containment vessels, runways at 
airports, * 


Production Scale 

PC strands: 3,000 MT/year 

r~ -Spring wires: 3,000 MT/year 

Total: 6,000 MT/year 

The above figures are fixed as¬ 
suming that the plant is operated 
.aoo days in a year on a 1-3 shift 
j stem. It is required that furnaces 
id their fittings should be operat¬ 
ed 24 hours a day. 

—The yield of the products against 
j ie material wire rods is 96—97% 


or thereabouts. 

Manufacturing Process 

A. Pickling and coating 

Prom the surfaces of material 
rods, after, patenting, scale should 
be removed. For this purpose, two 
means are adopted—pickling and 
meachanical descaling. Pickling is 
more widely used. 

Pickling is the process in which 
material rods are soaked ii> HC1 
bath at normal temperature, or in 
HsSO.i bath at a temperature of 
60 °C for a certain time, so as to 
remove surface scale. After pickl¬ 
ing, the rods are put in borax, lime 
water, or phosphate solution for the 
purpose of neutralization as well as 
application of coating with films 
which works to help draw the ma¬ 
terial rods. 

B. Drawing 

In the drawing process, the coat¬ 
ed rods are pulled out repeated'y 


through hard alloy dies with tapered 
holes in order to gain the intended 
diameter and required strength. 

The fine grain structure gained by 
the patenting develops into a fibrous 
structure after drawing, with in¬ 
creased strength and tenacity. The 
reduction of sectional area per die 
is approximately 15—22% and draw¬ 
ing is 5—8 times. 

Stranding 

In manufacturing PC steel 
strands, drawn steel wires are laid 
together by the stranding machine. 
The material wires should be fabri¬ 
cated close to each other at a uni¬ 
form pitch, and care should be taken 
in the forming of wires. 

I). Bluing 

PC strands have been lowered in 
elastic Iinvt and yield point as the 
result of the internal strain caused 
by the drawing and the subsequent 
stranding. In addition, because of 
the large relaxation, the strands are 



PC wires. 
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not suitable as the PC prestressing 
tendon. 

Therefore, bluing is conducted as 
the final process for eliminating the 
strain given during the preceding 
processes. In this process, strands 
run continuously through heated air 
at a temperature of 300—400 “C. The 
strands assume a blue color after 
this process. Hence the name, bluing. 

E. Packing 

a) PC strands 

Various improvements have , been 
made recently in the manner of 
packing PC strands because it influ¬ 
ences the working efficiency. 

PC strands are usually supplied on 
wooden reels or in reelless coils de¬ 
pending upon users’ choice. 

b) Spring wire 

Coiled wires taken out of the 
drawing machine are boundl firmly 
with wires or hoops at four or five 
places, followed by soaking in rust¬ 
proof oil and packing by reinforced 
paper. 


Plant Construction 

Plant site (10,000 m 2 ): ¥50,000,000 

Buildings and structures:. 95,000,000 

Machinery and Equipment (im¬ 
ported) 

Cleaning process: ¥43,000,000 

Drawing process: 120 , 000,000 

Stranding process: 16,000,000 

Bluing process: 48,000,000 

Testing machine: 18,000,000 

Handling: 6,000,000 

Auxiliary equipment: 6,000,000 

Total: ¥257,000,000 


Machinery and Equipment 
(procured on the spot): ¥40,000,000 

Installation, etc. 

For installation a total of 500 
persons are required to work for 
about 60 days. The expenses will 
be 10% of those for the machinery 
and equipment. 

Installation 

Labor: ¥30,000,000 

Supervisory: ¥15,000,000 

Know-how fee: ¥25,000,000 

Manufacturing Cost and Profit 


Raw material and 


sub-materials: 

¥315,990,000 

Utilities: 

7,350,000 

Personnel: 

12 /20.000 

Minatenance and repair: 

29,700,000 

Miscellaneous: 

40,000,000 

Depreciation: 

41,450,000 

Interest: 

30,720,000 

Total: 

¥477,630,000 

Sales 


Sales 


PC strand @¥100,000 

¥300,000,000 

3,000 tons 


Spring wire @¥70,000 

210 ,000,000 

3,000 tons 


Total: 

¥510,000,000 

Profit 

¥32,770,000 


.Profit/Sales:.. 6.9% 

Locational Conditions 

1. It is desired that the plant 
should be located near the destina¬ 
tions of the products. 

. 2. Industrial water should be 
available. 


PC Strands Manufacturing Process 



3. Electricity should be avail¬ 
able. 

4. Low temperature is preferred, 
and the seaside should be avoided. 

5. Industrial water should be 
fresh because it is used for cool¬ 
ing. 

6. Since acid is used for wash¬ 
ing wires, a survey is necessary be¬ 
forehand on regulations against 
acids, etc. 
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Aggregate Making Plant 



INVESTMENTS in public utilities 
* and private construction pro¬ 
jects in Japan have increased year 
after year, causing the output of 
aggregate, indispensable basic ma¬ 
terial for construction, to grow in 
proportion. As a matter of fact, 
annual production of aggregate 
has reached about 600 million tons. 

Among the various types of ag¬ 
gregate, so-called natural gravel 
which comes from rivers has be¬ 
come increasingly difficult to ob¬ 
tain because of yearly draining re¬ 
sources. 

| Therefore, its place is being 
taken over more and more by crush¬ 
ed stone, which is obtained from 
quarries, where large-sized rocks 
are crushed by explosives, and 
screened into the required size. 

In recent years, from the angle 
of bringing down cost through 
mass-processing, the popular scale 
of aggregate manufacturing plants 
is 150 tons/hour (30,000 tons/ 
month). Moreover, larger plants at 
a level of 1,000 tons/hour (200,000 
tons/month) have made their ad¬ 
vent. 

Quality of aggregate 

Crushed rocks to be used as ag¬ 
gregate should possess full 
strength and durability for use in 
civil engineering. In this sense, the 
stronger and harder, the better the 
rocks. 

However, if they are too hard, 
they would shorten the life of 
equipment and machinery at the 
plant and increase consumption of 
supplies and spoil machine parts. 
Therefore, excessively hard rocks 
are not desirable because they 
bring about an increase in the 
crushing cost. 

The quality and size of aggre¬ 
gate differ somewhat according to 
the kind of civil engineering for 
which it should be used. 

But in the case of the crushed 
stones for road building, the Ja¬ 
pan Industrial Standard (JISA 
5001, 1961) stipulates as follows: 

Size of crushed stone 
No. 1 80-60 mm 

2 60-40 „ 

3 40-30 „ 

4 30-20 „ 


5 20-10 „ 

6 10- 5 „ 

7 5-2.5 „ 

Kind of rock 

Basalt, andesite, hard sandstone, 
hard limestone, or rocks of simi¬ 
lar properties 

Quality of rock 

Aggregate shall not include, in 
quantities injurious for the pur¬ 
pose, oblong and/or thin pieces. 
Rocks shall be uniform in quali¬ 
ty, clean, tough and durable. 
Specific gravity, absorption of wa¬ 
ter, and abrasion loss in quantity 
The specific gravity shall be over 
2.45, and the absorption of water 
below 2.5 percent, and the abrasion 
loss shall be as per the table below: 


Size of stone 

Abrasion loss % 

No. 1 


Below 30 

2 


30 

3 


35 

4 


35 

5 


35 

6 


40 

7 


40 

Uncrushed rock 

25 


DESCRIPTION OF THE PLANT 


From the viewpoint of transport 
cost, it would be advantageous to 
build the aggregate manufacturing 
plant at a spot near the area of 
consumption (in many cases on the 
outskirts of a city). 

However, it is considered impos¬ 
sible to built it in the neighbor¬ 
hood of houses in consideration of 


the danger from the use of explo¬ 
sives on the occasion of quarrying, 
as well as such nuisances as dust, 
noise, etc. 

But if the plant is located too 
far away, the plant will be unable 
to carry on operation on a paying 
basis. Hence the need for select¬ 
ing a site convenient for transport. 

The operation of the aggregate 
manufacturing plant is almost en¬ 
tirely carried out outdoors, and so 
the efficiency of operation is con¬ 
siderably affected by weather. This 
would cause deterioration in effi¬ 
ciency and raise the cost of crush¬ 
ing stone. It is, therefore, recom¬ 
mended that the party projecting 
construction of the plant fully in¬ 
vestigate the meteorological condi¬ 
tions of the site. 

PROCESS 

The operation of the aggregate 
manufacturing plant involves the 
following: Rocks from the quarry 
undergo the process of crude and 
medium crushing on a crusher, and 
they are then given the shapes re¬ 
quired on the grain forming 
crusher. 

They are then screened into the 
required size on a screen. In be¬ 
tween the processes of explosion, 
crushing, and screening and the 
storage bins there run conveyor 
belts to organize the plant. 

In addition, some plants are pro¬ 
vided with washing equipment for 



Process Flow Sheet 



(I; Single toggle crusher, 2 Cone crusher, .3) Impact crusher 
(4) {5} (6> {7 i Vibrating screen, 8 Vibrating grizzly feeder «9. 
Vibrating feeder, (10;- 8elt conveyers. 

aggregate to be used in ready-made 
concrete, the equipment for regu¬ 
lation of size for road pavement 
and that for the mixing of crush¬ 
ed stones. 

Quarried rocks are carried by 
dump truck into the rock hopper, 
at the bottom of which they are 
drawn by an apron feeder and, af¬ 
ter removal of mud by a grizzly, 
they are fed into the primary 
crusher (FS6048 single toggle 
crusher). 

Rocks crushed by, the primary 
crusher are carried by a belt con¬ 
veyor into the medium bin for 
storage. Stones after the grizzly 
treatment are put on the screen 
for separation into mud and stones 
which are sent into the medium 
bin. 

Stones drawn from the bin via 
the vibrating feeder are supplied 
into the cone crusher for medium 
crushing. The crushed stones are 
fed into the impact crusher for re¬ 
gulation of grains for. simultane¬ 
ous fine crushing and regulation of 
size. 

The stones coming out of the im¬ 
pact crusher are screened on the 
primary screen so that the over¬ 
sized stones may be sent into the 
cone crusher for fine crushing, and 
are crushed on the impact crusher 
and also via the switching route. 

Stone after the primary screen¬ 
ing are passed onto the secondary 
and tertiary screens for screening 
into required sizes for storage in 
product bins. Products discharged 
from the bins may be shipped out 
directly aboard trucks. If neces¬ 
sary, they are sent into a mixed 
bin via a belt conveyor for mixing 
to the required ratio before effect¬ 
ing the shipment. 


Required Machinery and Equipment 


Machinery name 

200 T/H 

100 T/H 

50 T/H 

SIZE 

Motor kW 

SIZE 

Motor kW 

SIZE 

Motor kW 

Single Toggle Crusher 

42" X 30" 

75 

36"x24" 

55 

30" X20" 

37 

Cone Crucher 

60" 

110 

Oo 

95 

36" 

55 

Impact Crucher 

53"x80" 

150 

53"X40" 

95 

40"X40" 

55 

Vibrating Screen 

. 5"x 12" 

11 

4"X 8" 

' 5.5 

3" x 8" 

3.7 

n 

5" X 16" 

15 

4" X10" 

5.5 

3"x 8" 

3.7 

rt 

5" X 16" 

15 

4" X10" 

5.5 

3"x 8" 

3.7 

n 

5"xl0" 

11 

3" X 10" 

5.5 

3"X 10" 

5.5 

Vibrating Grizzly 







Feeder 

5" Xl2" 

15 

4" x 10" 

11 

3" X 8" 

7.5 

Vibrating Feeder 

38"X 56" 

-1.1 

28"X 52" 

0.5 

18"X48" 

0. 35 

n 

34"x56" 

3.5 

22"X 48" 

2.5 

14" X48" 

1 

Belt Conveyors etc 


75 


55 


45 

Total electric power 


481.6 


■ 336 


217.45 


Total Price (FOB Japan) ¥ 118,800,000 ¥ 85, 300, 000 ¥ 59, 400,000 

(US$385,714.28) US$278,571.42) (US$192,857.14) 


Required Personnel and Site 

Plant scale 50 T/H 100 T/H 200 T/H 


Plant site required 600 


Engineer 1 

Skilled worker 1 

Unskilled worker 2 

Clerk 2 

Truck driver 2 

Loader driver i 


1,500 m 2 2,500 m 2 
1 1 

1 2 

3 4 

2 2 

4 5 

1 1 


CONSTRUCTION OP THE 
PLANT 

Perticulars of Machinery and 
Equipment 

Single toggle crushers 

Crushers are widely used not 
only in crushing plants for stone 
aggregate and lime stone but also 
in mines and chemical plants. The 
main features are as follows: 

1. Being light in weight, both 
transportation and erection can 
easily be made. 

2 . As spherical roller bearings are 
adopted, driving power can be 
economized and reliability is 
high. 

3. Since the crushing chamber has 
a large depth and crushing an¬ 
gle is designed sharply, a large 
crushing ratio can be obtained 
and in some cases, a single tog¬ 
gle crusher can render both 
coarse and medium crushing or 
medium and fine crushing. 

Cone crushers 

Cone crushers vary in their 
function. Some are for large and 
coarse feed while others are for 
finer reduction. Cone crushers in¬ 
troduced here are, whatever the 
plant capacity may be, all promi¬ 
nent for crushing efficiency with 
the latest design, and are most 
suitable for secondary or tertiary 
crushing, or as the final crusher in 


a crushing process. 

However, cbhensive materials— 
those containing much clay— 
should be avoided. 

Vibrating Screen 
The vibrating screen here rec¬ 
ommended is a type which features 
extreme simplicity in construction 
and gives smoothest operation. In¬ 
tensive vibration is uniformly 
effective over the entire screen 
cloth, equally effective on 1 every 
deck and provides constant, vigor¬ 
ous screening action under light or 
heavy loads. 

This type of vibrating screen can 
be, therefore, furnished as either 
floor-mounted type or suspension 
type. It can be also furnished as 
an encolsed type or with special 
pipes for rinsing. 

Vibrating Grizzly Feeder 
Vibrating grizzly feeder delivers 
a smooth, controlled flow of over 
size material to the primary crush¬ 
er enabling the crusher to perform 
at maximum capacity. The heayy 
magnetic vibrating unit provides a 
constant powerful vibrating mo¬ 
tion. 
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How To Start Smaller Industries ( 74): 

Air Separation Plant 


TT was in the early part of 1900 
that industrial production of 
oxygen, nitrogen and argon 
through, liquefaction and separa¬ 
tion of air got under way in Japan. 
Pi nee that time, keeping pace with 
the development of various indus¬ 
tries, the oxygen industry has 
achieved favorable development. 

At first, oxygen was chiefly used 
for the welding and cutting of met¬ 
al and medical treatment. But in 
1950, the Lints-Donawitz (oxygen 
steelmaking process) was develop¬ 
ed, paving the way for heavy use 
by the steel industry. 

Meanwhile, the technology was 
established in the chemical indus¬ 
try for utilization of the oxidation 
action of oxygen, thereby expand¬ 
ing the range of use of oxygen by 
that industry. 

As for nitrogen, chemical fer¬ 
tilizer makers used it for synthe¬ 
sis of ammonia and production of 
calcium cyanamide through instal¬ 
lation of their own nitrogen sepa¬ 
rators. 

In recent years, however, the 
characteristics of nitrogen as in¬ 
active gas have come to be utilized 
by the petrochemical, textile, elec¬ 
tronic and other industries as at¬ 
mospheric gas. 

In addition, the range of use of 
nitrogen has expanded as it added 
the frozen foodstuff industry as a 
new user. 

Such gases are available in vari¬ 
ous ways—produced by users them¬ 
selves through installation of their 
private equipment, or supplied by 
gas makers either in the form of 
liquefied gases or in the form of 
gases via piping. 

Argon is mainly used for the 
welding of aluminum and special 
steel, etc., and its demand is grad¬ 
ually rising. Having stated the 
present supply picture of oxygen, 
nitrogen and argon, mention will 
be made below on the scale of their 
separators. 

The capacity of the air separa¬ 
tor in terms of oxygen generated 
range considerably from 30 m 3 /h to 
300 m 3 /h. It is possible to simul¬ 
taneously generate nitrogen and 
oxygen. 

In case of production and sale of 


oxygen on a small scale, it is sold 
compressed into cylinders. 

With the increase in demand for 
gases, it has become economical, 
for transportation of large vol¬ 
umes, to transport liquefied gases 
aboard tank lorries. 

When liquefied, the volume of 
oxygen gas is reduced to about 
1/800. But production in the form 
of liquefied gas requires a differ¬ 
ent process from the conventional 
one. Accordingly, as a capacity on 
a paying basis, liquefied oxygen 
needs- production of more than 350 
m 3 /h. 

In Japan, in proportion to the 
increase in output of steel, the unit 
of production capacity of oxygen 
has expanded. 

Accordingly, the number of 
small-scale air separation plants 
has become smaller, with the ma¬ 
jority being large-type plants for 
production of liquefied oxygen 
(nitrogen). 

DESCRIPTION OF THE PLANT 

Air consists of 21% of .oxygen 
and '79% of nitrogen-mixed gases. 
Liquefaction of air is carried out 
through such processes as compres¬ 
sion, heat exchange and expansion 
(this is to create coldness) of ma¬ 
terial air. 

Liquefied air is fed into the recti¬ 
fying column for separation into 
oxygen and nitrogen, taking ad¬ 
vantage of the difference in boil¬ 
ing point between oxygen and 
nitrogen. 

Material air is to be put to pre¬ 
liminary treatment for removal of. 
water and CCU contained in it, 


thereby to prevent clogging by re¬ 
frigeration in the heat exchanger 
and rectifying column in the low 
temperature stage. 

PROCESS 

There are various processes de¬ 
pending upon capacity and wheth¬ 
er production should be carried out 
in the form of gas or liquefied 
state. 

Purity of product gases 

The purity of oxygen may be 
over about 99.2 percent in the case 
of welding, but it should be over 
99.5-99.6 percent for the cutting of 
steel material. The normal stand¬ 
ard is over 99.5 percent. 

The purity of nitrogen varies ac¬ 
cording to use, ranging from over 
99.99 percent to such high purity 
as below 2-0.5 ppm (part per mil¬ 
lion). of oxygen contained in nitro¬ 
gen in case of use as atmospheric 
gas for electronic and textile in¬ 
dustry. 

The purity of argon gas is over 
99.999 percent. 

CONSTRUCTION OF THE 
PLANT 

Locational condition 

The plant building should be 
iron-framed with a slate roofing. 

As equipment other than com¬ 
pressors and electrical equipment 
is to be installed outdoors, it is 
desirable, in the event of the plant 
site being geographically located 
inclined toward heavy rains and 
snowfall, the cold box is to be in¬ 
stalled indoors. 

In case the plant is to be built 
at a site in the neighborhood of 
which exist an acetylene plant or 
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a chemical plant, which are likely 
to generate harmful gases, the 
plant should be built in considera¬ 
tion of the position of the tower 
for absorption of material air as 
well as the direction of wind. 
Rough plan for construction or 
air separation plant 
The flow diagram of the air sepa¬ 
ration plant and the machinery to 
be used are shown in Fig. 2. 

Cost of the plant 
Fig. presents the relationship 
between capacities of production of 
oxygen gas, liquefied oxygen and 
nitrogen gas and the prices of the 
plants. 

Plant Construction' Cost 

Price YxlCT' 

432 

360 

288 

216 

144 

72 


0 2 4 6 8 10 

Quantity m 3 XlO i 

Oxygen gas (or nitrogen gas) 
produced by the air separator is 
filled in cylinders by' compressor. 
In the case of production in the 
form of liquid, the tank for stor¬ 
age of liquid produced by the lique¬ 
fied oxygen manufacturing equip¬ 
ment, as well as a tank lorry for 
transportation, will be required. In 
addition, there will be need for the 
cold evaporators, etc., which have 
to be installed at the users’ places.. 

The above machinery and equip¬ 
ment may be listed as follows: 
Oxygen compressor 
Nitrogen compressor 
Filling stand 

' Liquid oxygen (nitrogen) stor-. 
age tank 
Tank lorry 
Cold evaporator 

The cold evaporator is equip¬ 
ment designed to store low-tem¬ 
perature liquefied gas at the stipu¬ 
lated pressure and, when required, 
for evaporation and supply in the 
form of gas at a normal tempera¬ 
ture .This type of equipment has 
Utilities 

The supplies required for the op¬ 


/ 




/ 

Liquid O ^ 

/ / 

/ / 

* 

■ * 

* 

' Gasenous 0.. 


Gasenous N. 


Type 

Kind 

Features 

PO 

Volume of oxygen gas generated 
30-250m s /h 

Operation at low pressure-6kg/cn'. 2 , 
simple maintenance 

PN 

Special^ generator of nitrogen, vol¬ 
ume of generation of nitrogen gas 
60-3,000m a /h 

Transmitted at pressurized state of 
7kg/cm s , the pressure of product 
nitrogen 

HGE 

Higli pressure type, liquefied pro¬ 
duction plant 

Liquefaction type in capacity up to 
about 1,000m 3 /h 

.MG 

Medium pressure type for medium- 
capacity 

Gas or liquefaction type for medium 
capacity 

NR 

Low pressure type for large capacity 

Pressure 5kg/cnr, low unit oxygen 
gas 


eration of air separators are elec¬ 
tric power, water, oil, etc., of which 
electric power accounts for the 
greater part of the expenditure.,.. 

Consumption of electric power 
per cubic meter of oxygen: 
Oxygen gas 

Small plant 

0.8 -1.0 kWH/m 3 of oxygen 
Large plant 
0.42-0.8 

Liquefied oxygen 


1.2 -1.4 
Nitrogen gas 

0.3 -0.4 „ of nitrogen 

Liquefied nitrogen 

1.2 -1.4 

As for the number of workers to 
handle the separator, the plants in 
Japan are genearlly operated in 
three shifts of two men per shift. 
In addition, some men are required 
for the filling of oxygen. 

The prcie of oxygen gas filled in 


Item 

Cold evaporator 


Liquefied gas 
storage tank 

Type 

CE 2500 

CE 7500 CE 

11000 

LO 18000 

LO 27000 

Capacity (Liter) 

2500 

7500 

11000 

18000 

27000 

Price $ 

7948 

12273 

14610 

35649 

45584 


cylinder in Japan is about $0.23/m 3 
for delivery at the plant, and that 
of liquefied v gas about.$0.09/mL 

Personnel 

In Japan, since their separation 
processes compressed gas, there are 
to be installed at the user’s place. 

Out of the above items, the 
standard prices (F.O.B., Japanese 
port) for the cold evaporators and 
liquefied gas storage tanks will be 
as follows: 

regulations that the plant super¬ 
visor should be a person who has 
passed the State examination as 
chief operator for the handling of 
highly compressed gas. 

Personnel required on the spot 
are mainly- technicians versed in 
the handling of machinery. In ad¬ 
dition, the plant will need tech¬ 
nicians who possess general knowl¬ 
edge regarding chemical and elec¬ 
trical instruments. 

KNOW-HOW 

On the occasion of the construc¬ 
tion of the plant, the Japanese 
plant makers are in a position to 
advise the users on the decision of 
the layout of the whole of the plant 
and engineering covering the 
whole of machinery and equipment 
in consideration of the locational 


conditions on the spot. 

They are also in a position to 
sendv-a. few- supervisors.-to the. spot- 
for construction of plants and guid¬ 
ance in trial operation. They may 
stay on the spot for one to three 
months. 

The workers required for the 
construction of the plant may be 
recruited on the spot. They would 
include plumbers, weldors, elec¬ 
tricians, construction assistants, 
etc. 

Their number may differ accord¬ 
ing to the scale of the plant. Even 
in the case of a small-scale plant, 
the total number of local workers 
required for the above purpose will 
be more than a dozen. 
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How To Start Smaller Industries (75): 

Automatic Water Treatment Plant 


Process Flow Diagram 



■HfERE it for a proper method of 
" water treatment, material civil¬ 
ization as we know it today could 
not have been realized. 

Water has been indispensable to 
human beings for life since our 
primitive age. Man must have clear 
water to attain a better, more com¬ 
fortable and sanitary life. 

The oldest method of water 
treatment known was the elimina¬ 
tion of suspension solids from bur- 
bid water by means of precipita¬ 
tion or sand filtration. The basic 
principles have not been changed 
since, although with the develop¬ 
ment of civilized cities, new tech¬ 
niques have been developed year 
after year, such as sterilization to 
make water non-microbous, water 
softening, chemical additives to ac¬ 
celerate precipitation and pure wa¬ 
ter making by means of the ion- 
exchange resin system in place of 
ordinary distillation. 

By standardizing water improve¬ 
ment all over the world, not a few 
diseases and, even more important, 
epidemics could have been pre¬ 
vented. Thus, for our dai’y life, to 
obtain drinking water and water 
for daily use and to clean waste 
water to prevent public harm 
should be our first concern. ■ 

Hereunder is introduced a sam¬ 
ple plant for water treatment to 
improve quality and standardiza¬ 
tion, being the easiest fm - opera¬ 
tion, simplest in construction with 
the smallest investment and the 
most economical operating cost. 

The filter is one of the gravity 
types used in the clarification step 
of the water treatment process. 
Low price and proper quantity of 
aualified water are essential for in¬ 
dustrial use, sanitation and drink¬ 
ing purposes. 

A large demand for abundant 
quantities of clarified water comes 
not only from large consumers 
such as industries, hotels, colleges, 
hospitals and city water bureaus 
but also from small scale drinking 
water services in towns, villages, 
boarding houses and swimming 
pools. 

The gravity type automatic rapid 
filter is the most suitable device for 
the purpose both in price and 
quality. 


The apparatus is designed with 
superior techniques offering best 
workability, so simplified and au¬ 
tomated that it can be always op¬ 
erated regularly and can produce 
high quality .water at the lowest 
possible running cost. 

The entire equipment, as men¬ 
tioned before, including water 
tank, precipitator, rapid filter, stor¬ 
age tank and heat tank, are assem¬ 
bled with many automatic relays 
set and based on pre-determined 
data, so that as soon as it starts 
operation no man attendant is 
needed for continued efficient nor¬ 
mal working. 

It is important to control the 
quantity of chemical additives in 
the precipitator which is installed 
for pretreatment of turbid water. 

The example presented here is of 
1,000 m* tons/day (24 hrs.) produc¬ 
tion capacity. Total investment in 
Japan is estimated at less thai 
¥10,800,000 (US$35,064.94 US$-1= 
¥308) and about 80 percent of 
the equipment may be made local¬ 
ly with technical know-how ob¬ 
tained in the case of plant exporta¬ 
tion. 

The rapid filter dealt with here 
is of special design, so that it can 
make possible investment at a 
minimum. 

Description of Operation Procedure 
For The Filter 

The filter is constructed with a 
reverse wash water tank (1), tilt¬ 
ing tank with sand layer (2), and 
assemblings such as water collec¬ 
tion device, syphon piping (2) (4), 
automatic regulation pot (9), elec- 
torode level switch (8), over flow 
clean water piping (5), automatic 
valve (7), and other piping. 


The purpose of the filter opera¬ 
tion is to obtain clean water au¬ 
tomatically by filtering raw water 
such as river water, well water, 
pond water, lake water and pre¬ 
treated raw water. 

The water collection device at 
the lower part of the cylindrical 
tank is constructed with a strainer 
(or rectifier) which is drilled with 
many small holes at an interval of 
100 mm each so as to get uniform 
distribution of water into the filter 
layers. 

Filter 



1 Wash Water Tank 

2 Filtering Layer 

3 Syphon Pipe 

4 Syphon Breaker 

5 Over Flow Pipe 

6 Raw Water Pipe 

7 Blow Valve 

8 Electrode Switch 

9 Regulator 

10 Regulation Valve 





Small gravel is laid as the lower 
layer and sand, as the upper layer. 

There is no hand operation valve 
' in the pipe lines for regulation, 
thus the filtration process and re¬ 
verse washing process can be done 
. automatically without • pipe line 
trouble. 

Reverse washing is work done 
with a re'verse flow induced by 
’syphoning action from the upper 
part of the tank to the regulator 
•pot passing through the.sand layer 
and syphone pipe line. The action 
is caused by the slight pressure dif¬ 
ference between the surface of the 
•upper sand layer and the lower part 
of 'the layer as a result of clog 
accumulation with minute dust on 
and within the layer. 

Accordingly, reverse washing is 
done to carry away the dust out 
of the layer and recover a clean 
layer for the next operation. 

Reverse washing is generally car¬ 
ried out once a day, and the opera¬ 
tion cost is dependent upon the 
time consumed, waste water dis¬ 
posed and amount of washing and 
operation labor. 

Figs. 1-4 shows how filtering and 
reverse washing are carried on. 

When the upper tank (1) is fill¬ 
ed cwith filtrate fed from the lower 
tank 0 (2), filtrate overflows from the 
top' through pipe (5) into the clean 
- water reservoir. 

Microbe kludge and dust accu¬ 
mulates bn the layers (2) of the 
‘'filtering ageijt, and as filtering 
goes on, resistance of filtration in¬ 
creases; "namely, the filtering effi¬ 
ciency decreases. 

During this period, raw water 
rises up into the syphon pipe (3), 
gradually corresponding to the fil¬ 
tration resistance, increment, and 
finally pours down into the automa¬ 
tic regulator, pot. 

As, sbon. as the level of water in 
this pot reaches the predetermined 
level; '-'an electrode switch inter- 
’ locked with aS air aspirator goes 
: into' abtion to- stop the raw water 
O supplV pump and feed valve auto¬ 
matically,, and'at the next moment, 
the syphoning action occurs. 

Simultaneously washing water 
(clean water) in the upper tank 
stops overflowing and reversibly 
flows down through pipe into the 
bottom part of the lower tank. 

This state is said to be the com¬ 
mencement of reversal washing. 
Washing water flushes up from the 
holes on the strainer, penetrates 


Operation Procedure for the Filter 




through the layer (2) with bubbles 
and makes a clean sweep of ac¬ 
cumulated muddy matters finally 
flowing out through the syphon 
pipe (3). 

When the water in the upper 
tank comes'to the lowest level, the 
syphon breaking pipe (4) breaches 
air to stop syphoning action. Re¬ 
verse washing is done at the end 
by air , breathing. | 

Then the raw water supply pump 
goes into operation again by elec¬ 
trode switch action at the lowest 
level of, the pot. Water remaining 
in the pot is delivered by the re¬ 
gulation valve (10), at the bottom 
of the pot which is designed to 
keep time with the settlement of 
the layer until the pot is emptied. 

For producing high quality clean 
water, it is necessary to give a 
good procoating on the layer. 

Therefore at the same time that 
the pump goes into operation, the 
blow valve (7) is opened to deliver 
a certain quantity of filtrate from 
the lower tank for several minutes 
according to the timer. 

Reverse washing is expected to 
be done once a day though this is 
changeable in keeping with the raw 
water supply conditions. 

Special features of the filter can 
be summed up as follows: 

1. Because of full automatic opera¬ 
tion,, no man attendant is need¬ 
ed. 

2. Uniformity of filtrate quality 
and quantity is maintained. 

3. No valve for manual handling 
is needed. 

4. Utilization of gravity secures 
safety and ensures no trouble. 

5. No renewal of filtering agent is 
needed. 

6 . Possible lowest cost will be 
available both in operation and 
maintenance. 

Outline of Water Treatment 

1. Aeration 

2. Chemical additives to accelerate 
precipitation 


3. Precipitation 

a. Natural preeipitater, occa¬ 
sionally used for high tur¬ 
bidity 

b. Chemical preeipitater, mak¬ 
ing use of chemically con- 
gulated flocks to accelerate 
precipitation. 

There are several types of b) 
precipitaters from those using self¬ 
gravity to compact ones which, pre¬ 
cipitate flocks mechanically. But a 
wide installation area.is the most 
economical and operable. 

4. Filter 

There are three types of filtra¬ 
tion such as slow filtration, rapid 
filtration (gravity .filtration) and 
forced filtration. Rapid filtration is 
generally used. 

5. Sterilization 

Chlorination of clarified water 
is generally used. 

6 . Clarified water reservoir and 
heat tank. 

Construction of 1,000 m 3 /day-24hrs 
Sand preeipitater (Concrete made) 
capacity: 100 m 3 

Chemical preeipitater (Concrete 
made) capacity: 100-150 m 3 
Reverse washing time: 5 minute 
Height: 5.3 m 
Diameter: 3.6m 

Rapid filter (Mild steel made) ca¬ 
pacity : 50 m 3 /hrs 
Settling time: 5 minute 
Precoating time: 2-5 mniute 
Price of a filtering apparatus: 

FOB ¥3,600,000 *(US$11,688.3) 
(¥308=US$1.00) 
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Bond Making Plant 



'THIS is the industry for making 
1 the non-coneentrated bonding 
agent mainly used by the plywood 
industry, and the concentrated 
bonding agent for woodworking, 
from such raw materials as mela- 
nine and formaldehyde. 

A long time ago, plywood was 
made by using adhesives of starch 
and protein groups. But, thanks to 
the development of bonding agents 
of the synthetic resin group, all 
kinds of plywood are manufactur¬ 
ed with this type of resin at pre¬ 
sent. 

About 360,000 tons of bonding 
agents for plywood were used in 
Japan in 1971. The greater part of 
such bonding agents were of the 
urea-formaldehyde group, and this 
type of bonding agent is being fur¬ 
ther developed in the future. 

The bonding agent requires some 
modification in its characteristics 
so as to conform with the condi¬ 
tions for use at plywood manufac¬ 
turing plants. But the basic manu¬ 
facturing process will be men¬ 
tioned below: 

The bonding agents to be manu¬ 
factured at the plant are for mak¬ 
ing plywood. There are two kinds 
of plywood, namely Class II, which 
is to be used for interior decora¬ 
tion of buildings, and Class I for 
the facing of buildings on the out¬ 
side, which is water proof. 

The bonding agent of urea-for¬ 
maldehyde resin (Class II) is to be 
used for the Class II plywood. 

, The bonding agent of urea-mela¬ 
mine-formaldehyde resin (Class I) 
is to be used for Class I plywood. 
The concentrated bonding agent is 
mainly used for woodworking. 

Thus, bonding agents are sup¬ 
plied in Classes I and II as well 
as the concentrated type, all of 
which are supplied in a liquid 
shape. They are shipped either in 
drums or, in case of delivery to 
big consumers, on tank lorries. 

The bonding agents also include 
that of the phenol aldehyde, which 
is mainly used for making plywood 
for the facing on the outside of 
buildings. However, its use is a 
bit difficult as compared with the 


bonding, agent of the urea-mela- 
mine-formaldehyde resin group. 

In such tropical zones like the 
South Seas, the durability of prod¬ 
ucts is shortened, and so it is sug- 
getsed that they be not stored for 
a long time. In such a case, bond¬ 
ing agents are used in the form of 
powder. 

The principal raw materials are 
urea, melamine and formaldehyde. 
In addition, catalysts, reaction 
stopping agent, modifier, stabiliz¬ 
ing agents, etc. are used. Such 
agents may be available in a sta¬ 
bilized manner. 

Furthermore, the plant will need 
electric power for operation, steam 
for heating, cooling water and pure 
water. In the event supply of cool¬ 
ing water is tight, it is possible 
to substitute the greater part of 
cooling water with seawater. 

All the processes are of the 
batch system, in which transfor¬ 
mation into Methylol and reaction 
for transformation into methylene 
take place in the same reactor, and 
the progress of reaction is regu¬ 
lated by analytical checking. 

Whether the reaction has arriv¬ 
ed at the final stage or not is judg¬ 


ed by analysis. This judgment re¬ 
quires technical skill. 

As for the locational condition of 
the plant, it is desirable that it is 
founded in the neighborhood of a 
plywood plant because of the con¬ 
venience in sales of products. 

Since the consumption of elec¬ 
tric power, steam, cooling water, 
etc. is not large, it would be ad¬ 
vantageous if such utilitise could 
be made available from a nearby 
plant. 

The plant will offer no environ¬ 
mental problem to speak of. 

DESCRIPTION OF THE PLANT 

A bonding agent plant may be 
considered economical if its month¬ 
ly capacity is over 500 tons in nor¬ 
mal operation during the daytime. 
Extension of the plant will be 
easily made available through ex¬ 
tension of the reactor. 

In addition to the above stated 
raw materials, the plant will such 
subsidiary materials as ammonia, 
caustic soda and sodium carbonate, 
formic acid, corn starch, etc. 

The plant may be built at com¬ 
paratively cheap cost, and its op- 






Pit 

oration and maintenance will be 
easy. 

The number of workers may be 
small. 

However, the plant should be op¬ 
erated by trained workers because 
chemical analysis will be required. 

Products of both Classes I and II 
are most suitable for the manufac¬ 
ture of plywood for ordinary pur¬ 
poses, and they are effective for pro¬ 
motion of the work efficiency because 
of easy manufacture. 

The “No Clamp" system is used 
for manufacture of plywood. 

PROCESS 

Description 

When manufacturing the bond¬ 
ing agents, a fixed amount of for¬ 
maldehyde is supplied into the re¬ 
actor and, after regulation of pH, 
urea and melamine are added, ac¬ 
cording to the fixed ratio, for agi- 
ation and melting so as to increase 
the temperature to the reactor and 
reaction for a fixed length of time. 

In the final stage of reaction, it 
is necessary to take small amounts 
of sample continuously for judg¬ 


ment of the degree of polymeriza¬ 
tion. 

When the required polymeriza¬ 
tion has been arrived at, pH should 
be regulated immediately, thereby 
to stop the progress of polymeriza¬ 
tion, and to send it into the prod¬ 
uct tank after cooling. 

Cooling is arranged by circulat¬ 
ing cooling water through the ar¬ 
mor, and reducing the pressure of 
the reactor by water jet so as to 
bring about fast cooling by evapo¬ 
ration. 

The product has about 50% of 
non-volatile matter in T-H, and 
about 58% in T-l. The product is 
packed in drums for shipment on 
tank lorry. In the case of a con¬ 
centrated bonding agent, it is gen¬ 
erally shipped in 5-gallon cans. 

CONSTRUCTION OF THE 
PLANT 

Machinery and equipment 

Reactor 

Agitator 

Condenser 

Decompression device 

Water receptacle 


Cooler and refrigerator 
Transport equipment 
Measuring instrument 
Filling equipment for shipment 
Tanks 

Formalin storage tank 
Product storage 
Others 

Analytical instrument 
Transport lorries 
Machinery and Equipment Cost 
¥40,000,000 
US$130,000.00 (abt) 
(US$1.00—¥308) 
Incidental equipment 
Buildings 

Plant buildings about 300 m 2 
Tank yard 
Warehouse 

Packaging materials Urea, 
melamine, subsidiary mate- 
I rials 150 m 2 
Office, analytical room 

About 50 m 2 

Incoming power equipment 
Boiler 

Number of workers 


Engineer in chief 1 

Operators 2 

Assistant operator 1 

Analyst 1 


It is recommended that the plant 
buildings have iron frames with 
•slated-roofs- 

If the mounting stand and hoist 
are made of iron frames, the other 
parts may be wooden. 

KNOWHOW 

No special knowhow fee is re¬ 
quired. 


Required unit of materials and utilities 


Material 

T-l bonding agent 

T-2 bonding agent 

Formalin 

700-750kg/ton 

680-700kg/ ton 

Urea 

130-150kg/ton 

280-300kg/ton 

Melamine 

200-250 


Other items: 



Electric power 

10-15kWH/ton 

10-15kWH/ton 

Steam 

18Q-200kg/ton 

7G-100kg/ton 

Cooling water 

30-40tons/ton 

25-30tons/ton 
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Chalk Making Plant 


T'HE types of plants . for which 
* plaster chalk manufacturing can 
be recommended are small-scale 
plants currently engaged in manu¬ 
facturing educational or industrial 
chalks or educational materia's for 
promotion of culture and educa¬ 
tion. 

Chalk manufacturing plants are 
suitable for service for primary 
and junior high schools, especially 
low-graders. 

The chalk manufacturing indus¬ 
try may be called a “limited pro¬ 
duction industry,” because the ulti¬ 
mate consumptiori can be decided 
upon according to the budget for 
education, with consumption esti¬ 
mated to be 80 per cent by schoo’s, 
15 percent by industry and 5 per¬ 
cent by business offices. 

Generally speaking chalk is made 
in two kinds: 

(1) plaster chalk (plaster-cal¬ 
cium chalk) and (2) carbonic acid 
calcium chalk (press chalk) which 
are the currently typical types of 
solid chalk. 

Of these two, plaster chalk is 
produced .as an overwhelmingly 
large production in view of the 
manufacturing process and effi¬ 
ciency. As a matter of fact they 
account for about 80 percent of 
the output. 

Hence the introduction here of 
the plaster chalk manufacturing 
plant. Incidentally, the plant de¬ 
scribed here is based on a scale in 
which goods can be manufactured 
and sold by a staff of under 15 
members. 

The plant is for production and 
molding of chalks taking advantage 
of the character of plaster cal¬ 
cium, the raw material, and so the 
materials have no connection at all 
with any other industry. 

The reason for recommending 
establishing of the plant under dis¬ 
cussion here is based on the view¬ 
point of education, which is indis¬ 
pensable for cultural and educa¬ 
tional requirements. 

PROCESS 

Outline 

It is essential to use quality cal¬ 
cined plaster of the grade B of JIS 
(Japanese Industrial Standard) 
for making chalk. 


Chalk Manufacturing Process Flow Sheet 




Filtering 



Molding 



The process comprises: 

(1) Measurement of clear water 
with a measuring ladle, 

(2) Measurement of calcined 
plaster, 

(3) Stirring, 

(4) Injection of molding agent, 

(5) Drawing of chalk from desig¬ 
nated grames, 

(6) Transfer of drawn chalk on 
the shelf for drying, and 

(7) Transfer of chalk to the place 
for drying and maturing. 

Consumption of clean water and 
calcined plaster for 500 pieces of 
chalk/dryer 

H 2 O 3,300 g—per dryer 
Calcined plaster 

2,350 g—per dryer 
This is the consumption of ma¬ 
terial for making 504 pieces of 
chalk per dryer. 

(8) Transfer of semi-finished 
goods, after completion of dry¬ 
ing, for the finishing process, 

(9) Packaging—Packaging in car¬ 
tons after the packing of 100 
pieces to case, and 

(10) Transfer to the shipping sec¬ 
tion in the warehouse for 
storage as finished goods and 
shipment according to the 
shipping instructions received 
from the business section. 

(1) Measurement of materials 
2,350 grams of calcined plaster 
is to be correctly measured out 
with a 5 kg measuring instru¬ 
ment. 


3,300 grams of clean water is 
to be correctly measured out 
with a designated ladle. After 
pouring clean water into the 
stirring tank, the designated 
amount of calcined plaster is 
put into the tank. 

(2) Stirring 

Clean water and calcined plas¬ 
ter are quickly stirred in the 
tank by hand. The time re¬ 
quired is estimated to be 
around 30 seconds. 

(3) Molding 

The stirred up mixture is 
poured into the molding frame 
while it is still in a liquid 
state, through a filter. The 
mixture is to be completely 
scrapped into the frame for 504 
pieces of chalk with a metal 
spatula, and its surface should 
be swiftly finished with a 
finishing spatula. 

DESCRIPTION OF THE PLANT 

The manufacturing processes and 
the sections with various assign¬ 
ments may be listed below. (1) 
Molding process, (2) Drying, (3) 
Finishing, (4) Delivery to and 
shipment from warehouse, (5) 
Business section, (6) General af¬ 
fairs section (Management and 
control of business, laying of ma¬ 
terials and their control, business 
control, etc.). 

Although small in scale, there¬ 
fore, the chalk manufacturing plapi 
is in a position to adopt the sys- 








tern of speculative production in 
consideration of added value in the 
industry, control of quality includ¬ 
ing improvement in productivity, 
added value on the market (that 
is, marketability,) etc. 

The chalk manufacturing plant 
offered here is a complete one, the 
result of a study from every angle, 
namely, development of new pro¬ 
duction, research on improvement 
in packaging, market distribution, 
etc. And the plant is offered on a 
suitable business scale. 

The plant has the possibility of 
extension in view of the growth of 
demand and supply. 

However, the plant does not have 
a character favorable for wider 
application, being designed for edu¬ 
cational purposes and furthermore, 
the manufacturing of chalk for 
educational purposes involves a 
unique manufacturing process. 

Accordingly, the plant has been 
drawn up with priority given to 
the learning of the technique. As 
a matter of fact, automation of its 
manufacturing process has not yet 
been established anywhere in the 
world. 

Mixing standard for oils .... 
20 liters of light oil diesel fuel 
oil and 5 liters of sulfur bot¬ 
tom's crude oil are added to 
200 liters of kerosene. Mixed 
oil is in small cans for appli- 
■ cation. The processing from 
completion of stirring to the 
finishing of molding should be 
completed in GO to 80 seconds. 
Bubbles will vanish when the 
molder is given light vibration 
by hand before the finishing 
of molding. 

(4) Drawing 

When water has been drained 
from the top of the chalk in 
the molder, the designated 
drawing-frame is to be set on 
the molder to wait for the time 
of drawing. 

Then the hight handle for the 
lifting of the plank is to be 
turned for keeping in the 
frame, and when the molder is 
inclined toward the operator 
90 degrees, the chalks will 
move into the drawing frame 
so as to achieve the drawing. 
The drawn chalks will then be 
put in a designated place. 

In the above manner, all the 
works in connection with molding 
will be completed. But there are 
many techniques which cannot be 


fully described, in writing. There¬ 
fore when the construction of the 
plant is to be carried out, it will 
be necessary for the local projec¬ 
tor to send here 2 to 3 technicians 
for training for three months. 

CONSTRUCTION OF THE 
PLANT 

Plant site: May be within 990m 2 . 
Standard production capacity: 
2,400 cases of 100 pieces of 
chalks, 8 hours/day. 

Machinery and equipment 
As per the specification below, 
the equipment should include 5 
units of chalk molder with a capac¬ 
ity of 504 pieces of chalk each, one 
unit of forced hot blower drying 
kiln of heavy oil system, one unit 
of auxiliary heater of Kerosene 
type, 3 to 4 hand cars, one metal 
container for materials, one can for 
clean water, one mixer, and other 
simple equipment. 

The plant site should be decided 
upon based on reliable investiga¬ 
tion on consumption and distribu¬ 
tion of users, as well as on the con¬ 
ditions for stabilized supply of 
raw materials and availability of 
water, etc. 

The project should be drawn up 
based on the above routes of op¬ 
eration and budget calculated ac¬ 
cordingly. When the picture for the 
demand and supply route has been 
obtained, the project for the 
founding of the plant is to be 
drawn up. 

After decision has been reached 
on the following problems, the pro¬ 
ject has to take up: 

(1) Number of workers to be re¬ 
quired: Less than 15. 

(2) Procurement of the route for 
supply of raw materials. 

(3) The training of technicians. 

(4) Planning for production. 
Inevstment and cost of equip¬ 
ment for construction of the plant, 
and their description: 

(1) Molders 5 units 

(504-piece cylindrical type) 
Total ¥2,000,000 
(US¥6,493.5) (US$1=¥308) 
Specification of the set of acces¬ 
sories 

5 pcs, Stirring tank; 10 pcs, Mold 
pipe cleaning brush; 5 pcs, Stir¬ 
ring rod; 5 pcs, Worker’s metal 
spatula; 5 pcs, Smaller oil tank; 
5 sets Drawing frame; 5 pcs, 
Special brush; 3 pcs, Water 
measuring ladle; 1 unit, 5 Kg 
Measuring instrument; 3 pcs, 

-r- 10 — 


Filter; 5 pcs, Finishing spatula 
(2) One set of drying kiln (heavj 
oil) (3-phase 5 PH) ¥9,000,00C 
(US$29,220.8) 

One set of auxiliary heater 
(automatic ignition, Kerosene) 
¥ 1 , 100 , 000 .- 

Specifieation of accessories 

1 set of 100-liter heavy oil serv¬ 
ice tank (part of the kiln) 

Auxiliary heating section 1 set 
Gear pump, 2 pcs Ignition plug, 

. 1 pcs Regulation pin, 1 set of 
Transformer for regulation of 
local incoming power 

TECHNICAL KNOWHOW 

Fee for releasing and licensing 
use of the technique ¥5,000,000 
(US$16,233.8) 

Since the drying kiln has to be 
assembled on the spot, the Japa¬ 
nese maker will be prepared to 
send five technicians, whose ex¬ 
penses for travel - and stay are to 
be borne by the plan projector. The 
plant will be completed and deliv¬ 
ered in one month after its arrival 
on the spot. 

The expenses for the three- 
months training of local tech¬ 
nicians here are to be borne by the 
user, including travelling expenses 
and stay. The Japanese side will 
take care of their lodging. 

The maker here will assign the 
trainees in the necessary processes 
to let them work with its staff so 
as to give all out assistance until 
they master their works. 

The plant will be available at 
the same price as it is sold in Ja¬ 
pan. The exportable minimum quan¬ 
tity of calcined plaster (for B-class 
chalks as per J.I.S.) will be 25 tons 
or more. 

Raw materials: Calcined plaster 
—1,000 bags of 25 kgs export 
bags. 'Price ¥28,000 (US$90.9) per 
ton. Pigment for chalk (materials) 
—will be offered at cost on the oc¬ 
casion of the signing of the con¬ 
tract. 
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Coir-Fiber Processing Plant 


Coco-palms grow wildly, but 
there are many enterprises which 
reforest them for production of 
copra. As a matter of fact, more 
than 70 percent of coconuts is 
grown on plantations. 

As a matter of feat, it is esti¬ 
mated that the annual output in 
terms of copra is 7.5 to 8 million 
tons/year. 

Coconuts produce, besides copra, 
coconut fiber (or coir fiber), coco¬ 
shell and coco-water, all of which 
constitute useful industrial raw 
materials. 

The plant offered here is design¬ 
ed to turn out industrial products 
from coir-fibers available from 
coco-husk. 

Characteristics of coco-fiber 

When extracting copra from 
coconuts their necessarily remains 
a fibrous layer in the form of husk. 
At the same time, shell and water 
are obtained. 

In many areas, however, such re¬ 
sidual materials are cast away, un¬ 
utilized. This means useful re¬ 
sources being wasted. 

Coir-fiber is - one of the- fruit 
fibers. Being crude, hard and short, 
it is not popularly used as mate¬ 
rial for spinning. 

Nor is it used as a general fiber. 

However, it has a unique elas¬ 
ticity. It is comparatively light and 
highly resistant to wear. Moreover, 
it is endowed with a water-resist¬ 
ing property, especially against sea 
water. 

On account of the above fea¬ 
tures, coir-fiber has been used for 
binder twine, woven carpet, fishing 
cord, etc. Over recent years, how¬ 
ever, it has become popular mate¬ 
rial for mattress, utilizing its out¬ 
standing elasticity. 

Coir-fiber mat is used as a bed 
mat or seat mat, in addition to 
flooring. It makes the best bed mat 
for hospital use. 'Some counties 
have promulgated regulations in 
using it for that purpose. 

So it is with the seat mat. The 
seat mat has been standardized for 
automobiles and transport vehicles. 
Thanks to the increase in produc¬ 
tion of such vehicles, the demand 
for coil-fiber mat has expanded. 

Fishing net based on twine cord 
constitutes another source of de¬ 


mand for coir-fiber because of its 
resistance to sea water. The same 
thing may be said of flooring mat 
and deck flooring for ships. 

Furthermore, it is utilized in 
many other fields as a useful mate¬ 
rial, including door mat, kitchen 
brush, etc. utilizing its water re¬ 
sistance. 

DESCRIPTION OF THE PLANT 
As already stated, although coco-" 
palm production has become indus¬ 
trialized for production of copra, 
in many cases its by-products (es¬ 
pecially fiber layers) are thrown 
away as waste. 

The ftl>rous layer which is being 
wasted accounts for more than 40 
percent of the weight of coconut. 
If processed, it can make a useful 
fiber. 

It is desirable that coil-fiber 
products be processed by these two 
plants separately: 

De-fibering plant (provided with 
watering, curled rope making 
equipment) 

Coir-fiber twine making and weav¬ 
ing plant 

It is recommended that the coir- 
fiber rubberizing mat manufactur¬ 
ing plant be operated as a separate 
plant. 

The de-fibering process is com¬ 
paratively simple, and so it has a 
strong character as a cottage in¬ 
dustry rather than small-scale in¬ 
dustry. 


Since it is the rubberizing mat 
(seat mat or sheet mat) that con¬ 
sumes coir-fibers most at the pres¬ 
ent moment, the coir-fibers had 
better be made into curled rope 
through twisting at the de-fibering 
plant, and this rope be sold in 
addition to the sales of fibers as 
.they are. This would be more profit¬ 
able for business. 

Fibers are packed (bale pressed 
packing) for dispatch to the twine 
making plant, where they may be 
woven and processed at a woven 
mat manufacturing plant installed. 

The above two kinds of plants 
will constitute a small scale indus¬ 
try. 

Rubberizing mat manufacturing 
had better be industrialized in an 
area near the place for consump¬ 
tion of seat mats or sheet mats. 

The dust waste which is produc¬ 
ed during the de-fibering process is 
currently thrown away unused. But 
it may be used as a raw material 
for such purposes as carbonizing 
or fuel or making dust pressed into 
hard board. 

PROCESS 

The process starts from the 
transfer of coco-husk from ware¬ 
house to water pool by buckets. In 
the waterpool, immersion in water 
is facilitated by pressing the coco¬ 
husk to the bottom of the pool by 
a forked conveyor. 

In between the warehouse and 


Coir-Fiber Rubberized Cushion Mat Process Fiow Sheet 






the pool, sprinkeler lines are placed 
for the spraying of water. 

The bucket type conveyor scoops 
up husk and, at the same time, wa¬ 
ter is showered by the sprinkler. 
Husk is immesed in water for a 
day or two. 

Wet husk softened in the pool is 
crushed, as it is wet, by a husk- 
crusher so as to develop a state 
for easy processing by the next 
carding process. Further, the above 
process, prevents useless severance 
of fibers. (If they are not wet, more 
severance occurs, resulting in more 
dust waste.) 

By the carding system, long and 
short fibers can intentionally be ob¬ 
tained separately. 

Long fibers are separated on the 
screen, and bundled by a dresser 
resembling the carding system, 
and packed by the Baung press. 

Short fibers are passed onto the 
feeder lattice of the opening, 
cleaning and rope twist range. 
With a suitable amount of long 
fibers mixed, short fibers are open¬ 
ed into single fibers by the open¬ 
ing card, with husk scraps and tiny 
fibers dropping out, so that only 
fibers may be sent into the next 
chamber. 

In the chamber, the cleaner re¬ 
moves refuse in the,fibers. 

The treated fibers are given di¬ 
rectivity, to a possible extent, by 
means of the control device in the 
reservoir chamber. They are. then 
processed on the rope twisting 
equipment, and after over-twisting 
so as to develop a curling state, 
they are wound around the wind¬ 
ing drum. 

As the rope twisting equipment 
is made into a 2-bobbin type,, mak¬ 
ing it possible for one machine to 
turn out about 60 kgs/hour, about 
100 tons of products are available 
with three machines. 

Dust waste is collected into the 
dust-waste collecting room, which 
receives waste on a conveyor in 
the lower part of the opening card 
and cleaner, for transportation out¬ 
side the plant aboard trucks, etc. 

CONSTRUCTION OF THE 
PLANT 

The plant in this article is de¬ 
signed as follows: 

Plant capacity: 20,000 tons of 
coco-husk/day 

The above quantity is designed 
to consume coco-nuts produced on 


De-fibering machinery and equip¬ 
ment 

Products of the plant: 

Coco-husk: 500,000 pcs/month 
Bristle fibers (long fibers): 

60 tons/month 

45 tons to be marketed as fibers 
15 tons to be used for making 
curled ropes 

Mattress fibers (short-fibers): 

100 tons/month 
Material for curled rope 
Curled rope (1/2-7/82 0) 

100 tons/month 

100 tons of product available 
from 115 tons of raw material 
Dust waste: About 140 tons are 
produced. 

This can be used as material for 
the pavement of roads. 
Equipment required (on basis of 
operation of 22 hours/day in 
three shifts, 25 days/month) 
Husk-crushing machine: 5 units 
De-fibering machine: 3 units 
Fiber-opening, cleaning and curled 
rope spinning and twisting 
range: 3 sets 

Fiber pressing machine: 1 sets 
Fiber baling press: 1 sets 

Total value of machinery and 
equipment 

F.O.B. Japanese port: 

¥36,500,000 

(US$118,506.49) (US$1==¥308) 
Incidental equipment' such as 
Other conveyor, pump, dust 
cleaner, etc. 

F.O.B. Japanese port: 

’ ¥18,000,000 (US$58,441.56) 

Sub total: ¥54,500,000 

(US$176948.05) 

Building 

Main building 
53x34 m=l,700 m 2 
Of the above 500 m 2 (6m Wx20m 
Lx3m D) will be required for 
the water pool, and 1,200 m 2 is 
for installation of machinery. 
Construction cost 

(1) Construction of plant: 
¥35,000,000 (US$113,636.36) 
Construction of water pool: 
¥5,000,000 (US$16,233.77) 
Total: ¥40,000,000 

(US$129,870.12) 

(2) Machinery and equipment 
Value of machinery to be im¬ 
ported from Japan, F.O.B.: 
¥54,500,000 (US$176,948.05) 
Estimated ocean freight, im¬ 
port dutv, and other charges 
25% ¥13^650,000 

(US$44,318.18) 

Local procurement: ¥6,850,000 
(US$22,240.26) 


a 600-625 ha coco-plantation. 
Total: ¥75,000,000 

(US$243,506.49) 

(3) Expenditure for installation 
and electric -wiring: ¥5,000,000 
(US$16,233.77) 

Grand total for (l)-(3): 
¥120,000,000 (US$38,961.04) 
Operation expenditure 
Labor and subsidiary materials 
The plant will be operated in 
three shits 


Direct workers 


Day duty 

28 

Night duty 

21 

Midnight duty 

16 

Total 

65 


These workers will work under 
the direction of the chief of -the 
shift team or foremen (3). 

The mill manager will be assist¬ 
ed in administrative affairs, etc. by 
indirect workers and clerks (6). 


Mill manager 


1 

¥100,000 

Shift chief 


3 @50,000 

¥150,000 

Direct worker 


5 12,500 

¥812,500 

Indirect worker 


6 15,000 

¥ 90,000 

Welfare expenses 

¥172,500 

Total 75 

¥1,325,000 

(US$4,301.9) 


Utilities and supplies 
Electric power required 95 kW 
12 /KwH 40,000 kW/M 

¥480,000 

Supplies and repairing expenses 
for machinery ¥120,000 

Total ¥600,000 

(US$1,948.05) 

KNOWHOW 

Technical guidance fee, etc. for 
two engineers for six months will 
be about ¥6,500,000 (US$21,103.9) 
Thorough guidance will be pro¬ 
vided. 
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How Jo Start Smaller Industries (7B): 

Concrete Admixture Plant 


/^EMENT has had a more-than- 
100-year-old history as the most 
important basic material for con¬ 
struction. Moreover, during its 
long history no substitute has made 
an appearance, and it is reliably 
expected that it will continue to be 
used in the future. 

However, in spite of the many 
years of research for its improve¬ 
ment, it has a number of draw¬ 
backs which appear to be fatal. 
Admixtures for concrete have been 
developed in an effort to make up 
for such shortcomings. 

There has been a worldwide 
trend toward increasing interest in 
admixtures for concrete in recent 
years. This is believed to be attri¬ 
buted to the high level of demand 
for improvement in the quality of 
concrete. 

Such a demand has arisen 
against the background of the ten- 
tion and high levels of buildings 
and products made of concrete, and 
dencies for complexity, diversifica- 
the need for higher efficiency in 
the construction or manufacturing 


mands on improvement in the 
quality of concrete. 

In order to satisfy the above re¬ 
quirements, new admixtures have 
been developed one after another, 
and their uses have been studied. 

The kinds and users of admix¬ 
tures, which are extensively em¬ 
ployed, may broadly be broken 
down as follows: 

Air-entraining agent which im-_ 
proves durability and fluidity 
through induction of air bubbles 
into concrete, water reducing dis¬ 
pensing agent for improvement in 
workability through reduction of 
mixing water for concrete, water 
proofing agent for water-proofing 
of concrete, set-controlling agent 
for control of setting times, shrink¬ 
age-reducing agent for prevention 
of cracks through reduction of 
shrinkage, etc. 

The admixture was first devel¬ 
oped as a water-proofing agent for 
concrete blocks for buildings, but 
while it was used in various areas, 
methods for other uses have been 
developed. 


tion not only in Japan but in other 
lands. It has the property of im¬ 
proving the fludity and workability 
of concrete, reducing water, con¬ 
trolling bleeding of water in con¬ 
crete, and preventing segregation 
of aggregate contained in con- j 

crete, and it constitutes a very 
effective admixture for concrete 
which uses crushed aggregate or !! 

pump concrete. IS 

Furthermore, it is effective for if 

control, of efflorescence which jl 

would considerably spoil the ,ap- 
pearance of the surface of con- '! 

crete. ■! 

Featuring such major advantages 
not only as concrete for general 
uses but also as concrete for pre- if 

casting or masoning, its uses are 
steadily expanding. jj 

As shown in the photos its uses 
include water-proofed concrete 
blocks for architectural purposes. ;J 

As workable concrete is now :f 

available through the use of the ;| 

above admixture thereby making it 
easy to pump up concrete, it is most 
suitable for making prestressed 










strength. It also contributes to eco¬ 
nomization on transportation be¬ 
cause it effectively adds fludity to 
grout. 

These are ■ the efficient advan¬ 
tages of this admixture. 

The essence of this process is a 
parafin emulsion, which has been 
emulsified by a special emulsifier. 
A milk-white low viscous liquid, it 
contains microscopic pieces of 
paraffin wax in diameter below 1 
micron. Under a microscope, it 
presents a Brownian motion. 

The reason for its possession of 
a water-proofing function is the 
rich presence of microscopic paraf¬ 
fin particles on the surface of hard¬ 
ened cement, which constitute a 
water repellent layer and, at the 
same time, are dispersed in the in¬ 
terior of the hardened substance to 
check the diffusion of water. 

As for the reason for fluidity, it 
is attributed to the ball bearing 
function of the paraffin particles 
in addition to the surface activity 
of the emulsifier. 

The described amount of its use 
is, generally speaking, over 2 per¬ 
cent of the weight of cement, when, 
waterproof is required. 

For other purposes, in general, 
about 1 percent or over is effective. 
PROCESS 

The manufacturing process is 
very simple, as shown in the flow 
sheet. 

1. Melting of raw materials 

2. Heating materials up to the de¬ 
signated temperature 

3. Measurement 

4. Emulsification 

5. Homogenization 

6. Cooling the proudct 


W4U1^UICJH LU LRJ us«£a 


each prQQ.es£, .operating condition, 
etc. will covered in the know-how. 

CONSTRUCTION COST 
In case of manual operation 
Capacity 100 tons 
FOB. Japanees Port ¥10,360,000 
(US$33,636.36) 
(US$1=¥308) 

In case of automatic 
Operation 
Capacity 150 tons 
FOB. Japanese Port ¥13,150,000 
(US$42,694.81) 
(US$1==¥308) 
The above prices include those for 
the following items. 

1. Land and building 

2. Assembling of plant 


iring and piping 


5. Insulation 

6. Hoist or lift for raw mate¬ 
rials 

7. Boiler 

8. Transportation facilities 

Plant Site 

The site-should be wide enough 
to allow construction of a 250-300 
sq. meters building to hause ma¬ 
chinery, including a storage and a 
testing room. 

Number of Workers 

The plant of the above scale may 
be operated with two manual work¬ 
ers and one worker for automatic 
operation. 


KNOW-HOW 

Fees for technical guidance, etc. 
Expenditure for dispatch of a 
technician from Japan 
Bargain money 

Royalty 

Five percent of the factory door 
cost. 


Concrete Admixture 


Emulsification 


Homogemization 
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Concrete Admixture Process Flow Sheet 
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Crown-Cap Making Plant 



rjROWN caps are indispensable 
for the bottling of beer and 
Cola, which use high-pressure gas, 
and that of juice, liquor and com¬ 
mon foodstuffs which use low-pres¬ 
sure gas. The demand for crown 
caps is steadily increasing due to 
changes in the manners and cus¬ 
toms of people. 

This article is designed to in¬ 
troduce the crown cap manufactur¬ 
ing plant. 

The plant comprises 

(1) Cork disc manufacturing 
section 

(2) Tin plate printing section 

(3) Crown cap manufacturing 
section 

PROCESS 

(1) Cork disc manufacturing 
section 

The country of origin of the ma¬ 
terial for the cork is Portugal. 
Supply from other countries can¬ 
not be considered stabilized due to 
quantitative and qualitative prob¬ 
lems. Therefore, cork and cork 
.manufacturing.machine,are imports.• 
ed from Portugal. 

Imported cork is crushed into 
fine pieces, which are mixed with 
a special bonding agent and push¬ 
ed into a thin pipe. 

After its drying, the rod of cork, 
is taken out of the pipe, and the 
outer circumference of cork is 
ground so as to give it a fixed dia¬ 
meter. It is then cut up into cork 
discs. 

As the above process is a most 
primitive one, it is more economi¬ 
cal to import cork discs from 
abroad, which is the general prac¬ 
tice. 

(2) Tin plate printing section 

In this section, trade marks, etc. 
are printed, first of all, on tin 
plate, the material for crown caps. 
For the printing of tin plate, it 
is necessary to set up a printing- 
process line connected to a dryer. 

This is because of the need to 
arrange automatic feed of printed 
tin plates into the drying oven for 
drying, without manual operation, 
as printed tin plates do not dry 
immediately. 

In case of three-color printing, 
it is only necessary to repeat the 
above process three times. When 


printing is over, it is necessary to 
apply varnish over the print. 

Varnishing is necessary to pre¬ 
vent the shearing of print which 
would-, occur- by the - touch -of a 
hand. It is also useful in giving 
glaze to print. 

After varnishing, the printed tin 
plates are passed onto the coating 
line again via the drying oven. 

In other words, the printing of 
tin plates for making crown caps 
requires two process . lines—tin 
plate printing line and coating 
line. 

In selecting the printing press 
to be used for the above purpose, 
consideration should be given, as 
important problems, to: 

(a) System for feed of material. 

(b) Printing capacity and print¬ 
ing size. 

(c) Printing system. 

( a) System for feed of material 

There are two systems—automa¬ 
tic and manual feed. 

It is, however, hoped that the 
plant will adopt the automatic feed 
system in consideration of capac¬ 
ity, speed and safety for workers, 
fb) Printing size 

The size of the machine depends 
on that of the tin plate to be print¬ 
ed. In Japan, it is 28 1/8" or 20 
5/8". In the event the size of the 
machine should be decided in ac¬ 
cordance with the above size of 


plate, the sufficient printing size of 
the printing press may be 28"X20". 
(c) Printing system 

The question is which should be 
used—the- flat ‘ bed system or the 
cylinder system. But in Japan, 90 
percent of plates are printed by 
the cylinder press. 

The production capacity based 
on the above system will be: 

3,600 sheets/hour (max)x8 
hours/dayX300 days/year= 
8,640,000 sheets. 

288 pcs/sheet X 8,640,000= 
2,488,320,000 pcs/year. 

In the case of three-color print¬ 
ing, the above capacity will be re¬ 
duced to one-third, when the out¬ 
put will be 829,440,000 pcs/year, 

(3) Crown cap manufacturing 
section 

The kinds of machines required 
in this section may differ accord¬ 
ing to the types of crown caps to 
be manufactured. But the ma¬ 
chines generally required may be 
listed as follows: 

(1) Automatic tin plate waxing 
machine. 

(2) All-automatic universal press 
for stamping-drawing of crown 
caps (5-piece type). 

(3) All-automatic universal press 
for stamping-drawing of crown 
caps (15-piece type). 

(4) Shearing machine. 

(5) Plane grinder. 





(6) All-automatic crown cap and 
cork gathering and adhesion | 
machine. 

(7) All-automatic aluminum foil 
glueing-brushing machine. 

Manufacturing process : 

1) Waxing on printed tin plates. 

2) Cutting of tin plates on the 
shearing machine into, fixed 
width for 5-piece (or 15-piece) 
stamping. 

3) Crown caps are stamped and 
drawn on the all-automatic uni¬ 
versal press for the stamping¬ 
drawing of crown caps. In the 
case of a tin plate measuring 
28" X 20" for five-piece stamp¬ 
ing, the plate is put on the 
press after shearing it into 
pieces of five rows each. In the 
case of 15-piece stamping, the 
whole plate is pressed at one 
time. 

4) Cork discs prepared separately 
and the crown caps manufac¬ 
tured by process 3 are respec¬ 
tively put into separate hoppers 
for automatic adhesion. 

5) Depending upon the kind of 
crown cap, aluminum foil, pa¬ 
per or PVC., etc. is glued after 

' adhesion of cork. In such a case, 
the all-automatic aluminum 
glueing machine is used. 
Description of the principal 
machines 

1) Automatic tin plate waxing 
machine 

This is an indispensable ma¬ 
chine for waxing tin plate. 

2) All-automatic universal press 
for stamping-drawing of crown 
caps (5-piece stamping) 

This is generally used by crown 


cap makers in Japan. Its larg¬ 
est capacity is 82,000,000 pcs/ 
year.. Excepting the case of 
mass-production in a single de¬ 
sign, almost all plants adopt 
the 5-piece stamping system. 
The advantages of this type of 
machine are comparatively easy 
change in the event of manu¬ 
facturing crown caps in a great 
variety, and the fairly large ca¬ 
pacity of 82,000,000 pieces/ 
year. The durability of metal 
molds is 3-4 years or so due.to 
the utilization of a grinder. The 
cost of spare metal molds -is 
comparatively moderate,. 

3) All-automatic universal press 
for stamping-drawing of crown 
caps (15-piece stamping 

This is the press that has the 
largest capacity in Japan. It 
provides an annual production 
capacity of about 189,000,000 
pieces. This type of machine 
features matching mass-produc¬ 
tion in a single design, 

4) Shearing machine 

This machine is necessary for 
the shearing of tin plates. It 
is used for five-piece stamping. 

5) Plane grinder 

This machine is used for the 
grinding of metal molds for the 
stamping-drawing of crown 
caps. 

6 ) All-automatic crown cap and 
cork gathering and adhesion 
machine 

Its capacity is 126,000,000 pcs/ 
year (max). The bonding agent 
for the above purpose is the 
white of egg, which is used in 
the form of powder. One kg of 
egg powder provides adhesion 
of about 20,000 pcs. 

Egg powder is used in Japan 
in about 90% of cases. 

7) All-automatic aluminum foil 
glueing and brushing machine. 
This machine is for the glueing 
of aluminum, paper, PVC., etc. 
over cork which has adhered to 
crown caps. 

The reasons for treating cork 

are: 

a) When compressed, cork is used, 
even if it is a cork disc, it could 
develop a hole, in' which case 
the rust on tin plate might spoil 
the liquid in the bottle. There¬ 
fore, the above process is de¬ 
signed , to prevent such a trou¬ 
ble from occurring. 


b) Since cork is compressed, dust 
.of cork itself could penetrate 
into the liquid. The process is 
therefore also designed to pre¬ 
vent this. 

CONSTRUCTION OF THE 
PLANT 


Plant site: 18 m X36 m=648 m 2 


Machinery and equipment cost 
(production capa. 82,000,000 
pcs/year) 

(1) Printing plant: ¥16,260,000. 

(2) Crown cap manufacturing 

plant: ¥14,200,000 

Total ¥30,460,000 

(US$100,000.00 (abt)) 
(US$1.00=¥308) 


Workers 
required 
Operation 
Chief engineer 
Skilled worker 
Clerk 
Odd job 
Total 


Crown cap 
Printing mfg 
1 1 

3 8' 

1 

1 1 

5 11 


KNOWHOW 

For the construction of the 
plant, it is necessary to provide 
technical training at the printing 
and crown cap manufacturing sec¬ 
tions. 

Furthermore,. the .maker, .here-,.is. 
prepared to send technicians for 
guidance in erection and operation. 

Suggestion 

At the crown cap manufacturing 
plant, it is suggetsed that the tin 
plate printing section be put on 
a structure for a large variety of 
printing services in addition to tin 
plate printing, and the section be 
considered as a semi-independent 
enterprise. For it may be able to 
carry on effective operation of the 
plant that way. 
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How To Start Smaller Industries (81)z 

Electric Steel Making Plant 


J^LECTRIC steelmaking is the 
method of making steel through 
melting, with electric power, of 
scrap steel, the principal raw ma¬ 
terial in an electric arc furnace. 

Molten steel in the furnace is 
poured into the mold to be made 
into ingots for cast steel products. 
Ingots are heated to be transfer¬ 
red to rolling mills on the forging 
machine so as to be made into 
sheets, bars, structural steel, etc. 

There is a great variety of elec¬ 
trically made steel, including those 
for civil engineering and building, 
mild steel which makes up the 
greater part of machine, and alloy 
steels, including stainless steel 
which features strength, heat-re¬ 
sistance and non-corrosiveness. 

The capacity of the existing elec¬ 
tric arc furnace is varied, ranging 
from an experimental furnace 
which turns out 50 kgs of steel 
melted per time at the smallest, to 
that making 360 tons at the larg¬ 
est. The plant operator may freely 
select the size of the furnace ac¬ 
cording to the scale of the plant 
-and- its purpose. 

Besides the arc furnace, steel 
may be made by the open hearth 
furnace and basic oxygen process. 
However, the former is a process of 
the past, while the latter is a pro¬ 
cess adopted only by extremely 
large-scale production by big capi¬ 
tal, because a blast furnace, a 
gigantic piece of equipment which 
is necessary for production of mol- 
ton pig iron is required since it 
is mainly made of molten pig-iron, 
its raw material. 

Oil the contrary, the electric 
steel making process features flex¬ 
ibility in scale and does not in¬ 
volve any heavy investment. 

Furthermore, unlike other steel¬ 
making processes, it is extremely 
easy to prevent environmental 
problems. For it requires merely 
anti-dust measures which are avail¬ 
able through the use of the dust 
collector, which has industrially 
been completed. 

It is a fact that there is the ques¬ 
tion of the voltage flicker, which 
affects the electric supply line, but 
this can easily be solved through 
selection of the size of furnace in 


keeping with the capacity of the 
supply line, as well as the suitable 
transformer capacity. 

The raw materials required for 
the operation of the furnace and 
an example of its energy consump¬ 
tion are shown on Table 1. 

Scrap steel, the main raw mate¬ 
rial, is available from automobile 
waste, scraps from plants and scrap: 
iron and steel that may be avail¬ 
able in any other field. 

Furthermore, reduced iron such 
as pellets may be useful as the 
main raw material substituting for 
scrap steel. 

Utilities required include electric 
power, cooling water and com¬ 
pressed air. In normal cases, 3-33 
kV is required as the main source 
of electric power. The higher the 
voltage, the larger the capacity of 



Construction of Arc Furnace 

I. Roof ring suspending outrigger beam 2. Roof walkway 

3. Electrode cooling gland 4. Furnace roof 5. Working door 
6. Door operating mechanism 7. Furnace pocker 
8. Furnace pedestal track 9. Foundation 10. Furnace shell 

II. Slagging door 12. Tapping hole 13. Electrode 
14. Electrode clamp 15. Bus tube 16. Electrode arm 

17. Water cooled cable 18. Tilting platform. 19. Electrode 
column 20. Secondary bus bar 21. Tilting mechanism 
22. Roof refractories 23. Side wall refractories 
24. Bottom lining 25. Molten metai 


Mild Steelmaking Practice in Basic-Single Slag Process 



Annual Production of Mild Steel by One Arc Furnace 
Note: Based on single slag 3 shifts, 300 days operation 




— 17 — 








Table I. Typical Example of Material and Table 4, Typical Example of Space Requirement, Crane Capacity and 

Energy Consumption - Required Cooling-Water for Arc Furnace Installation 


Nomenclature 

Consumption per 
Metric Ton of 
Moiton Steel 

Hi 

J5U.C. 

Space Requirement (refer 
to Fig. 4) (m) 

Crane Capacity 
(tons) 

Required . 
Water 

Cooling 


1035~1100 kg 


-— 

— 



r-i 


r —i 

for 

for 

Mechanical 

Trans- 






1 c 

D 1 

i H ! 

F ! 

[2 

Ladle 

Bucket 

Part 

former 

Ferro-SiHcon (Si 75$,?} 

3 kg 

1 

3.3 

1.7 

3.1 

1.7 

5.2 

5.0 

7,0 

3 

3 

9 

0 

Aluminum 

0.5 kg 

2 

4.0 

1.8 

3.8 

2.1 

5.8 

5.5 

7.5 

5 

5 

11 


Lime 

50 kg 

3 

4.2 

1.9 

4.7 

2.2 

6.2 

6.0 

7.5 

5 

5 



Coke 

2 kg 

5 

4.4 

2,5 

5.0 

3,1 

6.4 

6.0 

7.5 

7,5 

7.5 



Fltinrspar 

10 kg 

8 

5,0 

2.6 

5.2 

3.3 

7.2 

6.5 

8.0 

15 

10 

20 

0 

Magnesia Clinker or Dolomite 

20 kg 

10 

5.6: 

3.0 

6.5 

3,8j 

8.0 

7.0 

8.5 

20 , 

15 i 

64 

30 . 

Roof Brick (Silica) 

3 kg 

15 

6.2 

3.4 

6.7 

4, d 

8.1 

7.5 

9.0 

25 

20 

72 

30 



20 

7.2 

4.3 

8.0 

5.3 

8.8 

8.5j 

10.0 

40 

30 

76 

36 

Wall 3riek (baste) 

4 kg 

25 

7.5 

4.5 

8.5 

1 5. sj 

9.3 

8.8 

10.51 

40 

40 

105 

36 

Electrode 

5,5 kg 

30 

7.8 

4.7 

9.5 

<i,0j 

9.5 

9.0 

11.0| 

50 

40 



Electricity 650 kWh ( I-*' 3t f ce) 

620 kWh ( 5~ fit Fee) 

40 

8.2 

4.9 

9.8 

6. 5j 

10,0 

9,0 

11.5 

60 

60 

146 

48 

600 kWh U0—ISt fee) 

50 - 

8.6 

5.2 

10,0 

7.3} 

10.2 

9,5 

12.0 

80 




580 kWh <20—30t fee) 


. 


_ _ 










ocu nwn \.v —icc) 

550 kWh (above 40t fee) 


the furnace transformer. 

In addition, 200-440 Y will be re¬ 
quired as motive power. A large 
amount of cooling water is requir¬ 
ed, but as it may be used through 
circulation, the amount to be sup¬ 
plemented will be merely about 10 
percent of the amount of consump¬ 
tion, which corresponds to the loss 
during operation. 

As for the compressed air, it is 
not necessarily required on the 
spot because a compressor may be 
supplied as the equipment for the 
plant. 

For ingot molding other than for 
furnace operation, such inter¬ 
mediary materials will be required 
as bricks for ingot mold, mold base, 
pouring tube, and ladle and other 
molds, as well as heavy oil for 
ladle preheater. 

DESCRIPTION OF THE PLANT 

The Table shows the standard 
transformer capacity (kYA) for the 
furnace capacity in tons, and Fig. 
1 the annual production of mild 
steel per arc furnace. 

Table 3 presents the estimated 
number of personnel required for 
operation and the maintenance of 
two arc furnaces. There may be 
a difference in capacity, but the 
number of personnel is little dif¬ 
ferent. 

Fig. presents the construction 
of the arc furnace, and Fig, 3 an 
example of the practice of mild 
steelmaking. 

Fig. is an example of an addi¬ 
tional charge. If the ratio of the 
volume of scrap is large, the initial 
charge will do. But if it is small, 
two additional charges may be 
necessary. 

Here is an outline of the furnace 
operation: 

PROCESS 

After steel has been discharged, 
the interior of the furnace is to be 
examined and, if necessary, the 
bottom of the furnace is repaired 
with stamp material. 

Then, if necessary, the electrode 
is replenished, and scrap is charg¬ 
ed, after swinging the roof, from 
the top of the furnace. 

The roof of the furnace, into 
which scrap has been fed, is swung 
back for electrification. 

When the initially charged scrap 
has been melted down, an addition¬ 
al charge is made and, after its 
complete melting, the oxidation¬ 


Table 3. Estimated Personal required for 

Two Arc Furnace 


Description * 

Number of 

Personnel 

Cheief Melter 

i 


Furnace Operation 

8 (per shift) 

Mould Preparation 

12 ( 

* ) 

Immersion Pyrometer 

1 2 ( 

» > 

Ladle Man 

3 C 

- } 

Crane Man 

2 ( 

" ) 

Raw Material Preparation 

6 ( 

' ) 

Additional Material Preparation 

2 ( 

» > 

Relining of Furnace and Ladle 

4 ( 

' ) 

Chemical Analysis 

2 C 

* ) 

Maintenance: Electrical 

1 ( 

' ) 

Mechanical 

1 ( 

» ) 

-Crane 

1 t 

» ) 


smelting starts. 

During the above stage, oxygen 
blowing is carried out and, iron 
ore is fed on a small scale. In ad¬ 
dition, lime fluospar, etc. are fed 
for slag control. 

Then, when the temperature in 
the furnace has risen to about 
1,630 °C on an immersion pyrome¬ 
ter, a test piece is scooped up by 
a sample spoon for analysis. 

When the analytical result is 
. satisfactory, after partial slagging 
off, the furnace is tilted to trans¬ 
fer molten steel into the ladle. 

The metal in the ladle is poured 
into the ingot mold, which is kept 
ready so as to produce ingots. 

When the ingot has become cool, 
it is taken off the mold and passed 
into the rolling process. 

Fig. 4 shows the standard ar¬ 
rangement of arc furnace. 

Table 4 presents the space re¬ 
quirement, crane capacity and cool¬ 
ing water required for installation 
of an arc furnace, while Fig. 5 an 
example of a plant provided with 
two 5-ton furnaces. 

CONSTRUCTION OF THE 
PLANT 

As accessories, an arc furnace 
needs the following: charging 
bucket, slag pan, room form, ladle 


Table 2. Transformer Capacity of Standard Arc Furnace 


Nominal Furnace Trar, 5 fo,n«r Capacity ikVA) 


Capacity (tons) 

RP (Regular HP (High 
Power) Power) 

UHP (Ultra 
High Power) 

1 

1,000 

1,500 


u 

1,500 

2,500 


,1 

2,000 

3,500 


5 

3,000 

5,000 


8 

4,000 

6,000 


10 

5,000 

7,500 

10,000 

15 

6.000 

10,000 

12,500 

20 

8,000 

12,500 

15,000 . 

25 

10.000 

15,000 

17,500 

30 - 

12.500 

17,500 

22,000 

40 

15,000 

22,000 

27,500 

50 

17,500 

25,000 

30,000 


and its preheater, auxiliary mate¬ 
rial boxes, weighing scale, elec¬ 
trode, refractories, operation tools, 
etc., which are to be placed around 
the furnace. 

Lately, continuous casting has 
become popular in ingot making. It 
is a system in which molten steel 
is directly poured into a water- 
cooled copper casting mold, from 
which ingots are continuously 
drawn downward. It may be cut 
into suitable lengths according to 
the length of cast billet. 

In the above case, investment is 
required for installation of the 
casting machine. However, the sys¬ 
tem is claimed to have adequate 
merits in. improving the yield of 
ingots. 
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How To Start Smaller Industries f 82j: 

Fish-Sausage Making Plant 



'J'HE above plant is designed to 
make sausage of fish meat— 
mainly of sword fish—adding 
minced meat of other kinds of fish 
and a small amount of lard, which 
are mixed together. 

An attractive foodstuff may be 
made even if other kinds of addi¬ 
tives are added in place of lard to 
conform with the tastes of the na¬ 
tions which may consume it. 

Full-scale industrialization of 
this kind of foodstuff took place in 
Japan around 1953, when the an¬ 
nual output was 225 tons (five 
plants). 

However, in 1970 the output rose 
to 115,714 tons (59 plants). The 
annual total turnover of big mak¬ 
ers reached ¥1.4 billion. Keeping 
pace with the above trend, the 
standards for this kind of food¬ 
stuffs were included in the JAS 
(Japanese Agriculture and Fore¬ 
stry Standard) so as to ensure 
products of a uniform quality. 

The by-product of the fish meat 
prcoessing plant becomes available 
in .the form .of refuse, when sepa¬ 
rating meat. 

Fish cake may be dried and 
crushed to be used as material for 
oil and fat or feed. In Japan, a 
certain big maker turns out in 
parallel, sausages of fish meat and 
feed for poultry farming, killing 
two birds with one stone. 

In consideration of the increase 
of the world population, it is likely 
that, due to the shortage in sup¬ 
ply of cattle meat and vegetables, 
the need for foodstuffs made of 
fish meat will increase more and 
more in the future. 

The products of fish meat are 
vacuum-packaged under complete 
sterilization, and they are similar 
in shape to ham or sausage made 
from live-stockmeat. 

Since storage is easy, the pro¬ 
cessing industry for them is con¬ 
sidered as promising in the future 
because they are good as preserv¬ 
ed foodstuffs. 

DESCRIPTION OF THE PLANT 

The plant is designed to make 
meat from fish after jowl, entails 
and tail have been removed on the 
fish meat processing machine (in 
case of minced meat, the processing 
begins after taking it out from the 


refrigerating warehouse and de¬ 
freezing it. 

The processed meat is bled, and 
then it goes through such processes 
as the washing away of tallow, 
drying on a dehydrator and treat¬ 
ment by a chopper. 

Chopped meat is further finely 
cut by a silent cutter or a grinder 
for making viscous paste of meat. 

The paste is sucked into a pipe 
for supply into an autopacker. It 
is packed in film and sealed by 
high frequency, and, after it has' 
come out of the packer, both ends 
of the package are closed with 
wire. 

The casings of fish meat ham 
and sausage are sent to the next 
process either by belt conveyor or 
by “water shot.” The product, 
which has been fed into the heat 
sterilizer, is pasteurized by con- 
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tinuous heating for 50 minutes at 
a temperature of about 90°C at its 
center. 

The pasteurized product is cool¬ 
ed as it goes through a cooling 
water tank, and is then dried and 
shipped after having been put in 
an outer package of cellophane. 
PROCESS 

Table of standard analysis of 
fish meat paste (contained in 100 
grams of eatable part). 

1) If fish meat, whose Ph is high, 
is used as material, the effect 
of antiseptic will deteriorate. 

2) If the tieing of casings is weak, 
there is a possibility of the con¬ 
tents being contaminated by 
germs. 

3) As for water to be used, it 
should be about Ph 6-6, and the 
desirable temperature of water 
is 15°C or so. 

4) Since fish cake produces effluent, 
it would be necessary to build 
a processing plant. The loca¬ 
tional condition in urban areas 
are difficult. 

5) Since a considerable valume of 
water should be used, it is nec¬ 
essary to use pipes with big dia¬ 
meters for underground water 
equipment and water works. 
CONSTRUCTION OF THE 

* PLANT 

The plant offered here is design¬ 
ed to carry out processing at 9 
tons/day (24 hours), approximate- 





ly on the scale of a pilot plant. The 
plant itself is not full-automatic 
because about 20-25 men are re¬ 
quired for key sections of the pro¬ 
cess, outside of those engaged in 
the cutting of fish and shipment of 
products. 

Roughly estimated prices on the 
basis of F.O.B., Moji, Japan. 

In case a formal estimate is re¬ 
quired, interested parties are re¬ 
quested to provide information on 
the daily processing capacity re¬ 


quired. 

Fish washing machine 1 

Fish meat separator, etc. 1 set 

Tank 1 

Pumps 2 

Bleaching equipment, etc. 1 set 

Grinder 3 

Chopper 2 

Minced meat packer 1 

Silent cutter 1 

Meat feed pump 1 

Auto-packer 1 

Washing conveyor, etc. 1 set 

Hoists 1 

Cooling and boiling tanks, 
etc. 1 set 

Air cooled drying 1 


Total F.O.B. Japan ¥35,470,000 
(US$115,162.3). (US$ 1—¥308) 
(Delivery time: In about 90 days 
after receipt of a formal order) 
Incidental Equipment 
Boiler (medium size), packaging 
equipment for the maker’s seal¬ 
ing, water cooling equipment. 
Plant site: 45mX25m (for plant 
with a capacity of 9 tons/day) 
Building: Any kind of building 
will do for the plant so long 
as it has a roof to shelter the 
facilities. 

KNOWHOW 
Dispatch of technicians 
Guidance in installation, trial op¬ 
eration and instruction in op¬ 
eration—about 2 months. 

Fee for knowhow—Travelling ex¬ 
penses from and back to Ja- 
pan, including lodigng and 
daily allowance for stay on the 
spot. 
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How To Start Smaller Industries (S3): 

Irradiated P.E. Foam Making Plant 


'PHIS is the plant for making irra¬ 
diated crosslink foam polyethy¬ 
lene sheets from polyethylene re¬ 
sin, and the foaming magnification 
may freely be changed from five to 
forty times. 

The products available are form 
polyethylene sheets in the form of > 
roll, with independent foams, rang¬ 
ing in hardness from semi-hard to 
soft. 

The crosslink high foam poly¬ 
ethylene features outstanding buf¬ 
fer action and heat insulation. 
Furthermore, it is unparallelled in 
mechanical strength, chemical 
property and weather Resistance 
among its rival foam products. 

Moreover, it provides such sec¬ 
ondary processing as mechanical 
processing, thermoplasticity, ther¬ 
mal fusion, bonding, printing and 
hair planting. 

Since it is made in the form of 
rolled sheet, it makes such con¬ 
tinuous processing as lamination, 
printing, etc. available. 

Accordingly, it offers a consider¬ 
ably large variety in uses as heat 
insulator, sound absorber, buffer, 
floating material, surface protector, 
display, etc. 

Foam polyethylene may be clas¬ 
sified, by its manufacturing pro¬ 
cess, into the non-crosslink type 
and crosslink type. 

The former is made by 'forcing 
a low boiling point solvent into 
melting polyethylene, which is then 
put directly into the extrusion 
forming process. It is then given 
a suitable period for aging so as to 
turn out foam polyethylene prod¬ 
ucts, which are available in the 
forms of sheet, rod, pipe and board. 

Compared with crosslink poly¬ 
ethylene foam, non-crosslink poly¬ 
ethylene foam is in a bit favorable 
position so far as cost is con¬ 
cerned. 

However, its use should be re¬ 
stricted due to roughness of foams, 
crude appearance, inferiority in 
heat resistance, thermal plasticity, 
anti-solvent property, etc. because 
it is not crosslinked. Accordingly, 
it is mainly used as packing mate¬ 
rial, buffer material and floating 
material. 

Crosslink foam polyethylene 


comes in two kinds—the chemical 
crosslink foam polyethylene, the 
foaming of which is made by 
blending foaming agent and or¬ 
ganic peroxide with polyethylene 
resin and heating them for cross- 
linking; and irradiated cross ink 
foa'm polyethylene, which is made, 
first of all, with irradiation of the 
blend of polyethylene and foaming 
agent at a normal temperature for 
crosslinking, and then heated for 
foaming. 

Furthermore, the chemical cross¬ 
link system may be subdivided into 
the batch process in which cross- 
linking and foaming take place in 
the metal mold, and the continuous 
process in which special crosslink¬ 
ing and foaming equipment work 
under atmospheric pressure. 

In the batch process, on account 
of the limit to the size of equip¬ 
ment, the product will come in the 
form of a pan of about one square 
meter, and in thickness of about 
70 mm. 

However, on account of the 
growth of pin holes and trimming 
and slicing loss the production 
efficiency is low, and the capacity 
per train of equipment is smaller 
than that in other processes. 

Therefore, in case of the month¬ 
ly output being planned to be over 
20-30 tons, the productivity of the 
plant will be found to be inferior. 

In the case of the irradiated 
crosslink process, the initial invest¬ 
ment will have to be large, but in 
the event of mass-production the 
crosslink cost will be cheap. Fur¬ 
thermore, as the process is stabil¬ 
ized, it will be the most economical 
process in case the monthly output 
is over 50 tons. 

Moreover, the crosslink process 
and foaming process are separat¬ 
ed. For the foaming process, a 
small type foaming machine has 
been developed. 



Consequently, small-scale pro¬ 
duction of 20-30 tons/month of 
foaming matter may be made avail¬ 
able in the neighborhood of the 
consuming area with moderate- 
cost crude foam which has been 
mass-produced. 

In the above case, therefore, the 
equipment investment in produc¬ 
tion of foam polyethylene sheets 
may comparatively be small, and 
the ^production system may be 
switched to an integrated manu¬ 
facturing system in proportion to 
the expansion of its demand. 

Crosslink foam polyethylene 
foam can easily be manufactured 
into goods with high added values 
through"simple processing, such as 
punching, lamination and molding. 

Accordingly, the plant can earn 
a larger profit through manufac¬ 
ture, along with foamy stuff, of 
the above mentioned secondary 
products. 

The basic starting raw materials 
for the above process are low-den¬ 
sity polyethylene resin and foaming 
agent, and additives including pig¬ 
ment, etc., and they differ accord¬ 
ing to the grades of products. De¬ 
pending upon use, EVA resin is 
also used.- 

In the case of conducting only 
the foaming process, Sumitomo 
Chemical Co. can supply a foamy 
stuff, the quality of which is sta¬ 
bilized at a temperature below 
80°C. It does not deteriorate while 


Irradiated Polyethylene Form: Process Flow Sheet 
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Moscfuito Net Making Plant 


JN urban areas, where civilization 
has progressed, there has been 
a considerable decline in the use 
of mosquito nets. But in high tem¬ 
perature and humid areas, mos¬ 
quito nets are indispensable for un¬ 
interrupted sleep even in cities. 

Therefore, mosquito nets are also 
indispensable from the hygienic 
point of view for preventing the 
spread of contagious diseases. 

In the above sense, mosquito nets 
are used all the year round espe¬ 
cially in tropical and semi-tropical 
areas. 

The types of nets vary according 
to the mode of life of users. 

However, the factors required 
without regard to the types of mos¬ 
quito nets may be summed up as 
follows: Good ventilation, meshes 
small enough to prevent intrusion 
by mosquitoes, light weight, easy 
handling and attractive appear¬ 
ance as necessities of life. 

Types of mosquito nets 

The types of mosquito nets differ 
according to the customs of the 
societies‘in' which their'users live. 
In such a country as Japan, where 
the social environment is such that 
a large number of people live in 
the same place, large mosquito 
nets are used that can cover the 
entire sleeping room. 

In a society where people sleep 
on beds, the majority of nets are 
those for covering individual beds, 
not those that can cover a whole 
bed room. 

There are two types of nets for 
beds, one which is , hung over the 
bed, and the other which covers 
the bed supported on props erect¬ 
ed on it. 

This article deals with nets of 
the type which covers a bed sup¬ 
ported on props. 

The net which is hung from the 
ceiling resembles the prop type net, 
providing easy application. Hence 


the prop type net project. 

Materials for mosquito nets 

The materials for mosquito nets 
are fiber yarns. Generally speaking, 
cotton yarn is used. But over re¬ 
cent years, synthetic fiber yarns, 
including nylon yarn, have come 
into popular use. 

This is because such yarns are 
light in weight and easy to handle 
and are strong. Furthermore, they 
present an attractive appearance 
and comfortable feeling. 

In Japan, as a matter of fact, 
linen mosquito nets are in a popu¬ 
lar use on the ground of cool 
breezes available. 

The manufacturing process of¬ 
fered here is based on the Nylon 
Tricot knitted net. For it provides 
highly efficient production with the 
minimum equipment as compared 
with woven cloth, as well as labor 
saving operation. 

DESCRIPTION OF THE 
PLANT 

This industry which manufac¬ 
tures' Nylon : Tricot nets may broad¬ 
ly be classified into fabric making, 
fabric finishing and sewing—form¬ 
ing processes. Accordingly, the en¬ 
terprise involves all the processes 
for the processing of fibers exclud¬ 
ing spinning. 

The mosquito net manufacturing 
industry is one which provides 
easy planned production because 
the object of use is one, free from 
any major change in demand ac¬ 
cording to cloth and type, and the 
nets may be produced constantly 
in the same pattern and specifica¬ 
tion. 

The equipment would not involve 
any huge amount of fund, with the 
construction expenditure remain¬ 
ing low. Of course, if modern and 
rational machinery and equipment 
are employed, the construction 
cost would be somewhat higher. 


However, the, running cost would 
be less and operation advantage¬ 
ous. 

A fairly high level of technique 
is required, but with the appro¬ 
priate guidance given by instruc¬ 
tors, the skill of general workers 
can be improved to an extent so as 
to make it out of the question. 

As for the reason for selecting 
the knitted net proposed in the pro¬ 
ject, in place of the woven net 
_ which is universally used, it is on 
account of the system of knitting, 
which has a future as a modern 
industry, that provides such ad¬ 
vantages as good productivity, 
profitability and favorable opera¬ 
tion, conforming with the system 
of modern industrial production. 

Furthermore, there is a world¬ 
wide tendency for replacing knit¬ 
ted goods with woven fabrics. In 
view of the considerable develop¬ 
ment of warp knit products, the 
effective application of the tech¬ 
nique for warp knitting in the fu¬ 
ture is waited for. 

Plant scale 

The scale of the plant covered 
in the project is: 

Mosquito net size 

(90-137 cmXl83 cmxl83 cm) 
36-54" (W) X72" (L) X72" (H) 

Annual output (on a 3-shift run¬ 
ning system—300 days/year) 
250,000 pcs/year 

The above scale is estimated on 
the assumption that a plant takes 
care of a population of about 
2,500,000, and that every person 
buys a new net in about ten years. 

If one mosquito net is required 
for every bed, a household may 
constantly use 4-5 nets on an aver¬ 
age. 

In places where large numbers 
of people live collectively, such as 
hospitals and rooming houses, a 
fairly large number of nets must 
be required. Therefore, the above 
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being kept for a long time. 

Utilities required for the plant 
are electric power, cooling water 
and liequefied petroleum gas for 
fuel, and no special items are re¬ 
quired. 

The process in the case of inte¬ 
grated production comprises three 
stages—sheeting process, irradia¬ 
tion process and foaming process. 

The process under discussion 
here is the foaming process which 
uses foam sheet, comprising the 
heating foam process based on a 
special oven and the rolling pro¬ 
cess for rolled sheets. 

There is scarcely need for manu¬ 
al labor excepting the mounting of 
foam sheets and removal of the 
rolled .products. 

In the process, so long as the 
trimming of the products takes 
place, there will be no subsidiary 
materials. As for the trimming 
loss, the trimmed stuff is useful as 
a buffer and its burning process is 
simple, without giving out any 
harmful waste. 

With the exception of some dif¬ 
ferences in consumption of fuel, 
there will be no substantial exter¬ 
nal influence emanating from the 
process due to such climatic fac¬ 
tors as temperature,- humidity, etc. 
Specification, features and uses 
of products 
Specification 
Apparent 

density 0.2-0.03 g/cm 3 
Thickness 2-5 mm 
Width 1,000 mm 
Length 50 m, 100 m, 200 m 
Color White, coloring at 
_ option 

Features 

Thanks to the light weight, fine 
independent foam structure, it has 
_ a soft, thin skin layer on the sur¬ 
face, which presents a very nice 
look. 

Strong' mechanical strength and 
— superior buffer property and elas¬ 
ticity (it has compression charac¬ 
teristics which come midway be¬ 
tween foam styrole and soft ure- 
thane foam. The characteristics 
may be changed extensively ac¬ 
cording to the change in foam 
magnification). 

Outstanding heat insulation 
Wide scope of temperature at 
which it can be used. 

It does not absorb water and al- 
— most does not allow permeation 
of vapor. 


Remarkable anti-chemical and 

weather-resistance property. 

Free of poisons and odors 

Easy molding and processing. 
For example, it is possible, by 
heating only, lamination between 
two pieces of polyethylene foamy 
stuff, as well as lamination pro¬ 
cessing of polyethylene foam, poly¬ 
ethylene film and iron sheet coil. 
It may also be bonded with vari¬ 
ous qualities of other materials 
with a common bonding agent. 
Complex molding is available by 
vacuum molding and press mold¬ 
ing) 

Use 

Use in an extensive range is - 
available. Principal uses include: 

Buffer for packaging (glass, por¬ 
celain, precision machines, light 
electrical equipment, furniture, 
etc). 

Heat insulation (water piping, 
air conditioner, refrigerator, chem¬ 
ical machinery). 

Indutsrial materials (interior 
decoration of automobile, gasket, 
packing, anti-vibration and sound 
absorption), 

Building and civil engineering 
materials (metal lining for roof 
in large . length, stuffing materials, 
at various spots, heat-resisting and 
water-proof sheet, etc). 

Agricultural materials (mate¬ 
rials for keeping warmth, cushion 
for vegetables). 

Sundry goods, toys. 

DESCRIPTION OF THE PLANT 

The plant is that for making 
foam polyethylene as a minimum 
economic unit. It is designed to 
supply foam sheets in rolls and 
wind them up continuously in the 
form of rolls. 

The monthly capacity of the 
plant is 30 tons at a maximum, and 
if further expnasion of the output 
is required, it is only necessary to 
additionally install foaming ma¬ 
chines in parallel. 

It is desirable to operate two 
trains of machines for effective op¬ 
eration of the plant. 

The plant features stability in 
operation, which has been proved 
through operation during the last 
six years. With a comparatively 
small investment in equipment, the 
operator will be able to manufac¬ 
ture crosslink high foam polyethy¬ 
lene sheets on a profitable basi3. 


PROCESS 

Flow sheet for irradiated cross¬ 
link high foam polyethylene manu¬ 
facture : 

Manufacturing Capacity 
20-30 tons/month 
Working hours 
24 hoursX25 days/month 
Raw materials 
Foamy sheets 
Products 

Irradiated crosslink foam 
polyethylene sheets. 

CONSTRUCTION OF THE 
PLANT 

Machinery and equipment 
Unwinder 1 unit 

Foaming machine 1 „ 

Winder 1 „ 

Price, F.O.B.. Japanese port: 
¥32,000,000 

(US$103,896.1) (US$1=¥308) 
Delivery time: 

In 8 months after receipt of 
order. 

Incidental equipment 
Items not include in the above 
estimate 
Hoist 
Push-car 
Blower 
Heater 

Building and foundation 
Deck and installation 
Plumbing 
Electrical wiring 
Fire extinguishers 
Number of workers 
Workers 

Six on three shifts (2 per 
shift) 

Day workers Some 
Raw materials and subsidiary 
materials 
Foamy sheets 
Packing materials 
Utilities 

Water, electric power, LPG 
Space required 
Foaming plant 200 m 2 
Products storage 22m 2 /ton 
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estimated number of nets cannot 
be said exaggerated. 

PROCESS 

Broadly speaking, the process 
may be sub-classified as follows: 
Fabric making process 
Knit net finishing process 
Mosquito net forming process 
a) Fabric making process 
Raw material yarn— 

Nylon filament yarn 100° 

(24 F) 

Twist 150 tons/month 
Wole 17/inch 
Knitting pattern 
Wole 17/inch 
Course 17/inch 
Finished width 73 = 185 cm 
(mesh—about 290 meshes/sq. 
inch) 

(b) Knit net (fabric) making 
process 

By means of the sectional warp¬ 
ing and beaming system, raw 
material yarn is reeled uniform- 
aly in a fixed number around 
bobbins of a fixed type. 

The warping and beaming sys¬ 
tem requires a machine highly 
accurate for nylon filament yarn. 
The yarns processed in the above 
process are placed on the knit¬ 
ting machine by a beam warper. 
On the above 1 machine, the-knit 
cloth is finished to the required 
width for transfer to the finish¬ 
ing process. 

In the finishing process, the knit 
cloth, which still lacks in stabil¬ 
ity, is set to the required width, 
_ after which it is finished. 

In the above manner, the knit 
cloth the width of which is 58.5" 
(158 cm) is stretched into 73" 
_ (185 cm) and is then finished into 

a net shape (average 17/inch) 
including meshes and course 
walls. 

_(c) Mosquito net forming process 
The finished cloth, which has 
been set stretched to the requir¬ 
ed width (72" = 158 cm) is pass- 

_ed into the sewing room, in 

which it is cut into the follow¬ 
ing size as per illustration. 

In case the width of the net is 
•—42" (107 cm) the cloth, the width 
jf which is 185 cm, is to be cut 
.nto: 

Side portion 631 cm 

,<—■ Top portion 107 „ 

Total 738 cm 

In the case the width of the net 
is 36" (91 cm), the cloth of the 


width of 185cm is to be cut into: 

Side portion 200 cm 

Top portion 91 „ 

Total 291 cm 

Sewing is to be entirely carried 
out by the single needle lock stitch 
sewing machine. After sewing, the 
entire net is turned inside out. The 
final process comprises the finish¬ 
ing with steam iron and packaging. 

CONSTRUCTION OF THE 
PLANT 

(a) Plant site—About 1 ha 

Main building " 

60 mx50 m+ (10 mx30 m) = 

3,300 m 2 - 

Warehouse, etc. 700 „ 

Total 4,000 m 2 

(b) Machinery and equipment 
Knitting room equipment 

(2-beam warder, 4-warp knitting 
machine) 

FOB Price ¥40,000,000. 
Fabric finishing equipment 

(1-continuous scouring, padding, 
stentering dryer and heat setting 
range) 

FOB Price ¥45,000,000. 
Sewing room equipment 

(15 sets single needle lock stitch 
industrial sewing machine, 1- 
spreading and cutting table ma¬ 
chine) 

FOB Price ¥ 5,500,000. 
Auxiliary equipment 

1-package type, oil burner multi¬ 
tube boiler, 2000 kgs capacity 
1-set humidifying equipment 
1-set laboratory testing machines 
and tools 

FOB Price ¥ 8,500,000. 
Total FOB Price ¥99,000,000, 
(US$32,142,857) 
(¥308—US¥1.00) 
Total construction expenditure 
Land ¥2,000/m 2 ¥200,000,000 
Buildings 

¥25,000/m 2 X 4,000 m 2 

¥100,000,000 

Machinery ¥136,500,000 

Installation and indoor 

work 5,000,000 

Total ¥261,500,000 

(US$849,025.97) 

(c) Operation 

The working hours and number 
of workers required: 

Knitting section 3 shifts X 5=15 
Finishing section 

1 shift X 6= 6 
Sewing section 2 shiftsx25=50 
Total (workmen only) 

• 71 xl5,000=¥l,065,000/M 
Engineer and maintenance 


attendants 

Foremen 6+maintenance men 
10=16 X 30,000=¥480,000/M 
Administration staff and workers 
13X35,000=455,000/M 
Welfare charge 6% 

Total 100 

Total ¥25,450,000 

(US$82,629.87) 

(d) Raw materials required 
Nylon filament yarn 100° 

¥630.00/1 kg 

(cost delivered at plant) 

6,300 m/day 950 kgs 
950 kgs X 630=¥598,500/day 

¥179,550.000/year 
Skirt cloth at ¥95.-/'m 142" width 
is cut into four 95/4 ¥24/pcs 

25x250,000 pcs=¥6,000,000/ 
year 

Sewing thread 
40"/2/3 say 4 kgs/day 
¥550/kg ¥550x4x300 days= 
¥660,000/year 

Total of raw materials cost 
¥185,210,000/year 
(US$60,133,116) 

Utilities 

Total of power required 

1825 kW/day (inlet power 200 
kW) ¥12/kW 

1825 Xl2x300=¥6,570,000/ 
year 

Fuel ¥9,480,000 
Chemicals 20 kgs/day ¥100 
¥600,000/year 
Other supplies ¥200,000/year 
Total ¥16,850,000 

(US$547,077.92) 
KNOWHOW 
Technical guidance 
Since a fairly high level of tech¬ 
nique will have to be applied, the 
chief engineer, etc. will require 
technical training for a fairly long 
time. 

As fees to “be paid to the tech¬ 
nical instructors to be sent from 
Japan, the projector will be re¬ 
quested to defray about ¥9,600,000 
for four engineers for stay of 3-6 
months. 
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Porcelain Insulator Making Plant 


rjEMAND for porcelain insula¬ 
tors, bushings, etc. required for 
developing electric power is con¬ 
stantly increasing. Most of the 
countries which have up to now im¬ 
ported these porcelain insulators 
wish to start their domestic produc¬ 
tion, and enquiry for setting up 
porcelain insulator plant has now 
been brisk. With intent to meet 
such enquiry or demand in this 
line, we have laid out the plan of an 
insulator plant with annual produc¬ 
tion 1,000 tons. 

(1) As a characteristic of ceramic 
industry, research of raw material 
and body requires a considerably 
long time. Accordingly, in taking 
up this plan in actual plant suffi¬ 
cient research of raw material 
available in respective countries 
should be effected before setting 
up the plant. This plan is laid out 
on the supposition that the prob¬ 
lem of raw material has been solv¬ 
ed in one way or another. 

(2) Ceramic industry also requires 
long time in the acquisition of pro¬ 
duction technics and the training 
of skilled workers. For this rea¬ 
son, in setting up porcelain insula¬ 
tor plant, the manufacturing 
should be started from compara¬ 
tively simple types and extended 
gradually to more complicated 
ones. 

(3) Products will be, as shown in 
Table, High and Low Tension In¬ 
sulators and Bushings. 

(4) Producing insulators up to 
standard quality requires mate¬ 
rials of high quality, and it will 
be desirable to acquire these mate¬ 
rials in respective countries. But if 
self-support is not possible, it will 
be necessary to import them. Any 
obstruction in the way of the im¬ 
port will cause an immediate im¬ 
pediment to the production. 

(5) Facilities of considerable 
scale will be required for the study 
of raw material and green body, 
and the test of products, but in 
view of the scale of the plant pro¬ 
posed in this plan, it will not be 
possible to install in the plant such 
scale of laboratory and testing 
equipment. Therefore, the maxi¬ 
mum assistance should be obtain¬ 
ed from ceramic laboratory, elec¬ 
tric testing institute and others 


factories should be required. But 
the minimum facilities required to 
manufacture machine tools used in 
the plant will be prepared. 

(2) Operation Hours 

1 shift: 8 hrs/day 

25 days/month 
Slip house and tunnel kiln 
require 3 shifts. 

(3) Possibility of the Expansion 
It is possible to expand the 
production capacity by 20% 
without big change. 

The plant layout is made con¬ 
sidering the future expansion 
I to double the capacity. 

(A) Land Area 

About 33,000 m2 ¥72,000,000 
(US$233,766.23) (US$1=¥308) 

(B) Buildings 

Total Floor Space:— 


Description 

Production 
Quantity 
per annum 

Monthly 
Production 
in Number 

Porcelain 

Unit 

Weight 

Monthly 
Production 
in Tonnage 

Spool Insulator 

240,000 

20,000 

0.5 

10.0 

Telephone Insulator 

260.000 

22,000 

1.0 

22.0 

LT Pin Insulator 

240,000 

20,000 

0.35 

7.0 

11 kV Pin Insulator 

200,000 

17,500 

1.8 

31.5 

Pole Trans. Bushing 

24,000 

2,000 

3.3 

6.5 

Miscellaneous Items 




7.0 



Total 

84.0 tons 


abt. 6,950 m 3 ¥54,000,000 

(US$175,324.67) 
Main factory 5,350 m 2 

Clay ship house 650 m 2 
Warehouse 500 m 2 

Laboratory 150 m 5 

Office 300 m 2 

(C) Machinery and Equipment 
Imported machinery 

Approx. ¥286,000,000 

(US$928,571.42) 
Ocean Freight, 

Import duty etc. 

Approx. ¥ 36,000,000 

(US$116,883.11) 

(D) Expenses for Local procure¬ 
ment and Installtion 

¥36,000,000 

(US$116,883.11) 

(E) For despatched technical 

experts ¥18,000,000 

(US$58,441.56) 
Total ¥502,000,000 
(US$162,987.01) 


Material Required 

(1) Raw material 

Main raw materials are Quarty, 
Feldspar, Ball Clay, Kaolin, China 
stone, talc, dolomite, etc. The con¬ 
sumption will be abt. 130 tons per 
month. It is necessary to provide 
enough stock at the beginning. 

(2) Supplementary material 
gypsum, Glaze pigment, Chemicals, 
Flint ball, silicon carbide slabs etc. 
are required to be secured without 
impediment. 

(3) Fuel 

Natural gas, light oil or heavy oil. 
The consumption will be abt. 100 
kl in case of heavy oil. 
a) List of Machinery and Equip¬ 


ment to be Imported 
Item No. Description Q’ty 

1. Jaw crusher, 10 HP 1 

2. Edge runner, 10 HP 2 

3. Vibrating sieve, 1 HP 1 

4. Bucket conveyor, 2 HP 1 



situated in respective countries. 

(6) Also, as for maintaining and 
repairing machinery and equip¬ 
ment, co-operation with machine 

Production Scale 

(1) Amount of production 
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5. Rotating screen, 1/2 HP 1 

6. Ball mill (21) including 
lining and grinding balls, 

25 HP 3 

7. Ball mill (11) including 
lining and grinding balls, 

15 HP 2 

8. Paddle mixer for storage- 

tank (6 m 3 ), 1 HP 2 

9. Gyratory slip screen with 

sieve, 1/2 HP 2 

10. Magnetic separator (1 kW) 

with rectifier 2 

11. Padle mixer for storage 

tank (12 m 3 ) 2 HP 2 

12. Membrane pump 

(4"X8"W), 5 HP 2 

13. Hydraulic filter press (120 

dishes) with clothes, 1 HP 3 

14. Diaphragm pump, 2 HP 7 

15. Scrap blunger, 7-1/2 HP 1 

16. Blunger for clay desolving, 

7-1/2 HP 1 

17. Rotary sieve, 1/2 HP 1 

18. Vibrating sieve, 1 HP 1 

19. Agitator for storage tank 

(12 m 3 ), 2 HP 1 

20. Agitator for storage tank 

(2 m 3 ), 1 HP 1 

21. Agitator for glaze tank 

(1 m 8 ), 1 HP 3 

22. Vivrating sieve for glaze, 

1 HP 1 

23. Dust removing fan, 4 HP 1 

(¥68,500,000) 

24. 500 tvpe de-airing pug mill, 

40 HP, 3 HP 1 

25. 300 type de-airing pug mill, 

20 HP, 3 HP 2 

26. Potter’s wheel, 1/2 HP 2 

27. Vertical jigger for pin 

insulators, 2 HP 4 

28. Finishing wheel, 1/4 HP 2 

29. Medium type automatic 

jigger machnie, 2 HP 1 

30. Small type, automatic 

jigger, machine, 2 HP 1 

31. Chain dryer, 3 HP 1 

32. Multi cutting blade lathe 

for finishing, 1/2 HP 2 

33. Finishing wheel, 1/4 HP 4 

34. Automatic forming machine 

for spool insulators, 2 HP 1 

35. Boring machine for guy 

insulators .1 

36. Medium type tapping 

machine 1 

57. Small type copying lathe, 

1 HP 4 

38. Medium type horizontal 
~ lathe, 1HP 1 

'■9. Medium type horizontal 

finishing lathe, 1 HP 1 

40. Tunnel dryer, 31 HP 1 

1. Dryer car 200 


(¥76,500,000) 


SECTION 

42. Plaster mixer, 1/4 HP 1 

43. Finishing wheel with 

attachments, 1 HP 2 

44. Drying chamber 1 

(¥3,400,000) 


45. Medium typer automatic 
glazing apparatus, 1/7 HP 1 

46. Glaze spraying equipment 

for bushings, 1/2 HP 2 

47. Groove cutting machine, 

1/2 HP 1 

48. Agitator for glaze tank 

(2 m 3 ) 1 HP 2 

49. Dust removing fan, 25 HP 2 

(¥11,800,000) 

50. Tunnel kiln, 60 HP 1 

51. Shuttle type unit kiln, 

14 HP 1 

52. Carborundum slabs, pillars 

and refractories 1 

53. Painting apparatus for 

carborundum, slabs, 1 HP 1 

54. Extruding machine, 5 HP 1 

55. Sheet cutting apparatus 1 

56. Grinding machine for 

bushing, 2 HP 1 

(¥92,500,000) 

57. Porosity tester, 1/2 HP 1 

58. Impact testing apparatus 1 

59. Electrical testing appara¬ 
tus, 1/2 HP 1 

60. Universal testing machine, 

1 HP 1 

61. Thermal shock test equip¬ 
ment, 10 HP 1 

(¥16,500,000) 

62. Equipments for grain 

analysis of slip 1 

63. Refractory testing appara¬ 
tus 1 

64. Dilatometer with spare 

furnace 1 

65. Transverse strength test¬ 
ing machine 1 

66. Pot mill rack, 1-1/2 HP 1 

67. Extruding machine for test 

pieces, 2 HP 1 

(¥9,800,000) 

68. Grinder, 1 HP 1 

69. Bench drilling machine, 

1 HP 1 

70. Lathe (small type), 2 HP 1 


(¥7,000,000) 
Total (FOB JAPAN) 

¥286,000,000 
(US$928,571,4) 

b) List of Equipment to be 
Provided on The Spot 

1. Water tanks 

2. Slip tanks, Glaze tanks 

3. Drying chambers 

4. Folk Lift Truck 

5. Electric wiring 

6. Oil piping, duct piping 


7. Water supply & drainage 

8. Installation works, etc 

Total ¥36,000,000 

(US$116,883.1) 
Required Number of Employee 
Engineer 4 

Foreman 6 

Skilled worker 30 

Ordinary worker 90 

Total 130 


Presumed Profit & Loss on 
Monthly Base 

Selling prices of insulators are 
different according to respective 
market condition and Indirect 
cost (depreciation, interest, mar¬ 
ket condition, general manage¬ 
ment charges, tax, etc.) is also 
different in respective country. 
These amount being difficult for 
calculation, hereby Direct cost 
and Gross Sales Profit are cal¬ 
culated as follows: 


Sales amount 

Total Direct cost 

Raw material 
Fuel 


¥18,144,000 

(US$58,909.1) 

¥10,386,000 

(US$33,720.8) 

¥1,638,000 

¥1,080,000 


Supplementary 

material ¥1,080,000 

Utilities ¥540,000 

Packing & trans¬ 
port ¥900,000 

Salary & wages ¥3,888,000 
Maintenance & other 

direct cost ¥1,260,000 
Gross Sales Profit ¥7,758,000 
(US$25,188.3) 
Locational Condition 
The main factors of selecting the 

location for porcelain insulator 

plant are as follows: 

(1) Easy to get raw materials 

(2) Easy to get fuel 

(3) Sufficient clean water available 

(4) Free from iron contamination 

(5) Nearby the customers 

(6) Machine works for mainte¬ 
nance available 

(7) Good workers available 
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How To Start Smaller Industries {BS): 

Powdered Ore Separation Plant 


TTERE is introduced a powdered 
ore separation plant in this 
field of industry Japan is a rather 
tardy starter to compete in the 
world market, and therefore, most 
of processing technologies are of 
foreign origin. Japan’s geographic 
conditions, however, have served 
to foster this kind of industry to 
a great extent. The recent boom of 
the ore material demand has fur¬ 
ther bolstered the industry. 

Today, the industry has grown 
and has recorded not a few tech¬ 
nological exports to many coun¬ 
tries. 

The plant consists mainly of 
crushing and separation processes. 
Accordingly, it requires rather so¬ 
phisticated technique and various 
know-hows. The example of the 
plant introduced here is of 40.000 
ton/year of bentonite separation 
capacity. 

Process 

The first action to carry out on 
incoming ore materials is rough 
crushing, through which they are 
made into somewhat proper sizes 
and volumes. Then they are check¬ 
ed on a belt scale for measurement 
and put into one of the three stor¬ 
age tanks according to the differ¬ 
ences of measurement. 

Each of the groups is, after being 
adjusted for the following pro¬ 
cesses, then carried by a feeder 
to a flush impactor. 

With a crushing mechanism and 
hot air inlet device at the lower 
part plus a separation mechanism 
at the upper part, the flush impac¬ 
tor renders the feed into more fine 
particles, while at the same time 
carrying out demoisturing to an 
extent. 

The materials are thoroughly 
dried by the next process in the 
dryer tube before they are collect¬ 
ed by the second feeder. 

The ore materials half process¬ 
ed as such are then charged into 
the main crushing equipment to be 
completely pulverized. 

After the above procedure the 
materials, now in the form of ra¬ 
ther fine particles, are air trans¬ 
ported and captivated by a pulse 
air collector. That is the end of 
the crushing process. 


The material ore pulverized to a 
considerable extent, and gathered 
in by the pulse air collector, is 
again transported to be taken over 
by the following process; the sep¬ 
aration system. 

In this separation process, a sep¬ 
aration mill is most salient and 
also plays a vital role. 

The pulverized particles charge 
ed at the separation mill are turn¬ 
ed into final products of 63 micron” 
mill pass over 98% purity. 

Those that contain less fine par- ' 
tides than 63 micron are returned 
to the second feeder of the main 
crushing mill by means of con¬ 
veyor, to be reprocessed by a open 
closed circuit method. 

In addition, when the roughly 
crushed powder is discovered to 
contain too many impurities at the 
separation mill, they can simply be 
carried back to the second storage 
tank together with those discharg¬ 
ed out of the nozzle. 


The fine ore products collected 
at a pulse air collector are, after 
they are stored at a product silo, 
automatically packaged into suit¬ 
able bags, 
a) Crushing Unit 

The crushing mill will function 
both to crush the given material 
and eliminate alien contents. It 
mainly consists of two crushing 
rooms which are juxtaposed in a 
series. 

Between these two rooms is locat¬ 
ed a cone bush which divides the 
crushing rooms. The right room is 
designed to be larger than the left 
one by 10% in order to reassure 
crushing and separation efficiency. 
The materials coming from the 
feeder will, while processing in the 
two crushing rooms, become fine 
due to the impact caused by the 
runners’ revolutions plus the vib¬ 
ration of materials themselves. 

A knock is attached inside the 
mill to ensure shearing effect as 


Process Flow Diagram for Powdered Ore 
Separation Plant 



(1) Belt scale; (2) Belt conveyor; (3), (4), (5) Storage 
tank; (6) Feeder; (7) Bucket elevator; (8) Flush impactor; 
(9) Air heating furnace; (10) Dryer tube; (11) Pulse air 
collector; (12) Conveyor; (13) Feeder; (14) Crushing mill; 
(15) Pulse air collector; (16) Separation mill; (17) Pulse air 
collector; (18) Product silo; (19) Automatic packaging ma¬ 
chine. 
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well as to enhance the agitation 
of the materials. 

Each bush at the outlet of the 
respective crushing rooms may be 
replaceable by those of different 
diameters. 

The diameter of bush, together 
with the balance between the cen¬ 
trifugal and fluid resistance given 
by the revolution of runners, will 
decide the separation point, 

b) Separation Unit 

Separation is, in the case of this 
plant, aimed to divide various sizes 
of ore particles into much the same 
diameter of particles. 

Therefore, the separation equip¬ 
ment bears vital importance to de¬ 
cide the grade of the whole plant. 

The structure of the separation 
mill is not very complicated. In¬ 
side the cylinder casing is attach¬ 
ed ' a separation rotor which can 
revolve at an arbitrary speed. Due 
to the revolution of rotor, there 
arise san air eddy which causes a 
centrifugal force. 

On the other hand, fluid resist¬ 
ance of air, which flows from out¬ 
side the rotor to the inside, is con¬ 
trived to work to the opposite di¬ 
rection to centrifugal force. 

Due to the balance of two op¬ 
posite forces, the. materials, absorb¬ 
ed from the feeder are lifted up 
to the rotor part because of the 
rising current. 

At the rotor part, the above two 
forces will give opposing effects to 
the particles. If the centripetence 
force directed inside is inferior to 
- the centrifugal force which is ac¬ 
corded by the revolution speed of 
the rotor, the particles will be re¬ 
treated to the circumferencial part 
~ of the mill body, and descend along 
the wall to be discharged out from 
the outlet. 

_ If on the other hand, the balance 
of the two forces is reversed, par¬ 
ticles proceed through the inside 
of the rotor and are recovered by 
_, particle feeder. 

The balance of these two forces 
is dependent upon the difference 
of rotor speed, so that obtaining a 
,— different grade of particles can be 
simply achieved by changing the 
rotor speed. 

Construction and Operation 

. Conditions of materials and 

products. 

a) Materials 

Fine grade: Less than 30 micron . 


Bentonite contents: Less than 
75% 

Quartz contents: 11% 

Water contents: 20-30% 
b) Products 

Fine grade: 63 micron pass over 
98% 

Water contents: 5-8% 

Bentonite contents (over): 

85% 

Separation efficiency (over): 


85% 

c) Production capacity 
40,000 ton/year. 

d) Required machinery and 
equipment 

1. Belt scale 1 

2. Belt conveyor 2 

3. Storage tank 3 

4. Feeder 2 

5. Bucket elevator 1 

6. Flush impactor 1 

7. Hot air blaster 1 

8. Dryer tube 1 

9. Pulse air collector 3 

10. Main crushing mill 1 

11. Main separation mill 1 

12. Product silo 1 

13. Automatic packaging 

machine 1 


Machineries and Equipment Cost 
¥150,000,000 
US$483,750.00 
(U S$1 <0 0—¥308) 


e) Personnel required 

Supervisor 1 

Machine operator 
(+2 for night shift) 2(4) 

Packaging worker 3 

Maintenance and miscel¬ 
laneous job 2 

Total 8(10) 


The storage tank for materials 
can stock for about ten hours, and 
the plant is designed to work at 
full 24 hours a day. The silo has 
room for one day’s products, which 
can be packaged into bags in six 
hours. 

As to the particulars of the 
plant, each unit of drying, crush¬ 
ing, separating and air transport 
lines which are subordinate to 
each equipment, is designed to be 
independent from others by pulse 
air collectors. 

This is a procedure for simple 
operation. The collection of the 
materials from air transport is 
conducted directly by pulse air col¬ 
lectors without using any compli¬ 
cated accessories so that the prod¬ 
ucts may not be divided into two 
lines. 


This is also effective as a sani¬ 
tary consideration of the working 
shop. 

The air exhaust is contrived to 
be solely treated by an effective 
bag filter. 

Such design is possible only 
when pulse air , collectors, which 
function here as bag filters, are so 
efficient as to not only ensure 
stable operation but also superior 
efficiency of collection. 

The plant operation is designed 
to be of a concentrated control sys¬ 
tem, that is, all the machines and 
equipment are controled by panels 
at the operation room. 

Therefore, powder level gauges, 
temperature control gauges and 
other pertinent devices are incor¬ 
porated at several appropriated 
places. 

Locational Conditions 

From the point of material 
transport and the character of 
crushing and separatnig of the ore 
materials, the plant must be with¬ 
out exception located near the 
quarry. 

At the same time, the final prod¬ 
uct of fine ore requires a rather 
special consumption market, so 
that the future prospect of the 
market is necessarily ensured. 

It -is -also advisable that the--in¬ 
habitants should be kept out of 
reach of such hazards as blasting 
or crushed dust. 

When a waterway is available, it 
is of course much more economical.- 
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How Jo Start Smaller Industries {87): 

P.P. Yarn Bag Making Plant 


OINCE the start of application of 
polypropylene (called PP here¬ 
inafter) as the material for fiber 
forming, the use of PP has increas¬ 
ed more in the field of fiber than 
in that of synthetic resin. 

Its use has especially increased 
at a fast tempo as an industrial 
material. 

PP is light and very strong, pos¬ 
sessing outstanding resistance to 
friction. It also features little or 
no absorption of moisture, and 
chemical inactivity. 

In spite of its defect of low melt¬ 
ing point, it deserves attention as 
a material available at a moderate 
cost. 

Although the monofilament of 
PP is utilized, processed yarns of 
PP film, such as 
Split yarn 
Slit Yarn 
are used more. 

Split yarn is made into a thread 
shape through elongation of film 
cut into strips to make them easy 
to split, and finely splitting them 
by physical and mechanical means, 
and twisting each. 

' Being extremely flexible, it pro¬ 
vides bulky and covering proper¬ 
ties, enabling use as 

Material yarn for packing 
materials 

Rope, twine, fishing yarn 
Fabric for carpet 
Material yarn for curtain 
fabric 
Etc. 

Slit yarn is made by applying 
finely cut film to the elongation 
process under heat. As compared 
with split yarn, it lacks in flex¬ 
ibility and bulkiness. But as it is 
cheaper, it is in popular use as 
a material for packing. 

It is especially popular as a pack¬ 
ing material, such as that for pack¬ 
ing bags for agricultural products, 
bags for fertilizer, sandbags and 
wool bags, and, as a civil engineer¬ 
ing material, such as that for sand¬ 
bags and anti-flood sandbags. 

As packing material for agricul¬ 
tural products 

The packing materials for agri¬ 
cultural products generally refer 
to jute fabric and straw manufac¬ 
tures available in rice producing 


areas. 

The packing materials for agri¬ 
cultural products should be tough, 
suitable for storage and moderate 
in cost. 

However, supply of jute fabric is 
becoming erstricted on account of 
the state of growth of jute. Fur¬ 
thermore, its price arid available 
quantity sharply fluctuate, causing 
it to lack in stability as an indus¬ 
trial material. 

On the other hand, straw manu¬ 
factures are a bit unsuitable in 
quality. Hence the increasing use 
in recent years of PP fabric, espe¬ 
cially PP slit yarn fabric. 

PP slit yarn fabric is tough and 
can withstand heavy load. More¬ 
over its features include suitable 
permeability and long storage. 

Such being the case, although 


they are not Intended to contain 
agricultural products, packing bags 
for raw wool have almost been 
switched to bags woven from PP 
split yarn, taking over the place 
of jute bags. 

PP split yarn is made through 
the following processes: 

Film forming by injector from 
raw material. 

Slitting or cutting into fine width 
by special cutting machine. 

Stretching or elongation of slit 
film by roller equipment. 

Heat controlling on slit film by 
roller equipment. 

Winding or coiling on winding 
drum. 

Process 

Since the manufacture of PP 
slit yarn requires, as mentioned 
above, chemical technique, the pro- 
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ject offered here deals with only 
the program for manufacturing 
fabric using, as material, PP slit 
yarn. 

The process runs as follows: 
The warping and pirn winding 
machines and weaving loom are 
generally used. 

However, in case of size cutting, 
the mechanical cutting machine 
cannot be used, and so the heat 
cutting system is to be adopted. 
The bag sewing requires a special 
sewing machine. 

Output of PP slit yarn bags 
The size of the bag is to be fixed 
as follows: 

Width 58 cm 
Depth 98 cm 
L size sewing 

The above type of bag is propos¬ 
ed to be manufactured at the rate 
of about 1,000,000 bags/year. 

Accordingly, the daily output 
should be: 

3,350 bags/day 

The quantity of PP slit yarn 
fabric required for the above out¬ 
put is: 

100 cm woven width X120 cm 
long/bag. Hence 
120 cmX3350 bags=4020 = 

4,100 m/day of shift 
If the specification- of .PP .slit 
yarn fabric for bag is: 

Warp yarn: 14 ends/inch 
Weft yarn: 13 picks/inch 
Yarn denier: 100° PP slit yarn 
Weight of bag: 150 grams/bag 
and the specification of the weav¬ 
ing loom is: 

Conventional power loom 52" 
(132 cm) reed span, 

1X1 shuttle box motion, inside 
tappet shedding motion, 
and the running speed of the loom 
is 140 rpm: 

the output of the loom per day of 
shift may be calculated as: 

About 100 meters/day/loom 
Therefore, the number of weav¬ 
ing looms required is: 
t 4100/100=41 looms 
This means that their number 
should be, including spare looms; 
45 sets. 

DESCRIPTION OF THE 
PLANT 

Machinery and equipment for PP 
slit yarn bag plant 
A) Weaving section 

One—Special drum warping ma¬ 
chine, width 150 cm, provided 
with special tension guide 
equipment. 


One—Bobbin stand magazine 
creel stand with 650 bobbins 
and tension guide, and reeling 
equipment. 

Three—Reaching-in stand equip¬ 
ped with the necessary draw¬ 
ing instruments and tools. 

Five—Weft pirn winding ma¬ 
chine, pirnless type, each with 
10 spindles. 

Forty-five—Weaving loom, 52" 
(132 cm) reed space, lxl shut¬ 
tle box motion, inside tappet 
shedding motion, plunge dia¬ 
meter of weaver’s beam diame¬ 
ter 24" (60 cm). 

One—Cloth inspection table ma¬ 
chine, width 150 cm, with roll¬ 
ing devices attached. 

B) Bag forming section 

One—Heat cutting machine with 
spreading table, with an elec¬ 
trically heating device. I 
Two—Bag sewing machine with 
spreading table. 

One—Heat welding table ma¬ 
chine equipped with electrical 
welder. 

Two—Accesories attaching table 
machine for bag. 

The price for the various ma¬ 
chines and equipment is approxi¬ 
mately ¥36,000,000 =(US$ ) 

F.O.B., Japanese port. 

Electric power required for the 
various machines and equipment 
will be about 50 kW, including that 
for lighting. 

CONSTRUCTION OF THE 
PLANT 

Main buildings 20x12= 

240 sq.M. About ¥15,000,000.- 
Maehines 36,000,000.- 

Expenses for various works 
and installation 10.000,000.- 
Total About ¥61,000,000.- 
(US? ) 

The above expenses for installa¬ 
tion do not include the technical 
guidance fee. 

Materials required 
PP slit, yarn: 

1000 denier 

2 kgs cone at ¥250.-/kg (FOB) 
3,350 bags/day 
3,350x150 g/bag=502.5 kgs 
Estimated waste 
525kg/day of shift 
525x¥250=¥131,250.- = 
131,500,- 

Manufacturing expenses 
Wages (Number of workers 
15/shift) 

15x¥600/day=¥9,000.-/day 
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Direct expenses (electric 
power, supplies, etc.) 

¥12,000/day 
Indirect expenses 

¥15,000/day 
Sub total ■ ¥36,000/day 

Total manufacturing 

cost ¥167,500.- 

¥50.50/bag 

On the assumption that the sell¬ 
ing and management expenses 
will amount to about ¥20,00/bag 
The cost of product (wholesale) 
will be ¥70.50/bag. 

The current selling price (whole¬ 
sale) in Japan is: 

¥90-95.-/bag 

Therefore, on the assumption 
that it is ¥90.-/bag 

¥90.x3,350 bags=¥301,500.- 
Against the above figure, the 
wholesale cost is: 

¥70.50X3,350 bags=¥236,175.- 
The balance, that is the gross 
profit, is: 

¥65,325.-/day of shift 
Therefore, the annual gross 
profit is: 

¥19,500,000.- 

This means that the projector 
may expect to achieve a profit rate 
of about 32 percent with respect 
to the invested capital. 

CONCLUSION 

PP slit yarn bags are exported 
from Japan to Southeast Asia and 
African countries in an annual 
quantity of more than 10 million 
bags, and this quantity is sharply 
increasing. 

The process for making PP slit 
yarn bags is rather simple as stat¬ 
ed above. But being a slit yarn, 
the plant should possess technique 
new to it for the handling of the 
material. 

This calls for technical training 
prior to the start of operation. Fur¬ 
thermore, ,it will be necessary to 
receive on-the-spot technical guid¬ 
ance to a certain extent. 
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How T© Start Smaller industries (S3); 

PVC-Asbestos Tile Making Plant 


T'HE so-called plastic tiles include 
^ PVC asbestos tile, PVC tile, as¬ 
bestos tile, rubber tile, etc., among 
which the most produced item is 
PVC asbestos tile. 

As of 1970, the output of PVC 
asbestos - tile was S3.3 million 
square meters, including 30 million 
m 2 of 2 mm, 800,000 m 2 of 3 mm and 
2.5 million m 2 of special sizes and 
unique types. 

They included 2.3 million m 2 of 
PVC tile and 300,000 m 2 of asphalt 
tile, and the quantity of rubber tile 
is negligible. 

The total of tiles other than PVC 
tile i& less than ten per cent of 2 
mm PVC tiles. Accordingly, the 
output and the production costs 
mentioned below will all be based 
on . PVC asbestos tile measuring 2 
mm in thickness and 300 x300 mm. 
Features of PVC asbestos tile 

(1) Colorfulness 

Large variety in color and 
finish. 

(2) Outstanding non-slip property 
With . suitable flexibility,- it is 
not slippery and free from 
such unpleasantness as loud 

. footballs. 

(3) Remarkable anti-water 
property 

Long durability in anti-aging 
and resistance to injury. 

(4) Anti-chemical property 
Strong resistance- to such 
chemicals as acid and alkali 
and oil and fat. 

(5) Perfect insulation to electric¬ 
ity and fire proof 

Strong electric insulation and 
highly incombustible. 

(6) Easy laying 

Precise size prevents deviation 
' in laying tiles together. 

(7) Economy and cleanliness 
Wiping with a piece of cloth, 
either dry or wet will do and 
maintenance is simple. 

Minimum Economic Production 
Unit 

Minimum economic production 
unit means the minimum unit of 
production capacity with which an 
industrial plant can turn out a pro¬ 
duct at a production cost that can 
withstand international competi¬ 
tion. It is rather difficult in devel¬ 


oping countries to make appraisal 
of, and set, the minimum economic 
unit for an industry from the pre¬ 
sent state of things in every coun¬ 
try. In the initial stage of promot¬ 
ing an industry in the manufacture 
of PVC asbestos tile in any coun¬ 
try, thereore, it is considered to be- 
rather recommendable to start the 
industry from the minimum pro¬ 
duction unit from technical point 
of view. 

Description of the Plant 
The plant provides mass-produc¬ 
tion of PVC asbestos tile by con¬ 
tinuous calendar processing. 

(1) Basic type 

Out put — About 200 m 2 /hr, 
namely 1,200,000 m 2 /year 
(6,000 hr/year) 4,800 tons/ 
year (4 kg/m 2 ) 

(2) Standard capacity 

a) Mixing capacity of raw 
materials by intensive mix¬ 
er: 1,000 kg/hr. 

b) Calender., speed (mechani¬ 
cal maximum (speed): 12 
m/min. 

c) Calender train speed 
(normal): 3-5m/min. 

d) Working width: 1,000 mm 

e) Thickness range: Max. 4 
mm 

(3) Required power consumption 
(approx) 

a) Steam (10 kg/cm 2 ): 

450 kg/hr. 

b) Water (at. 15-20°C, pres¬ 
sure 3 kg/cm 2 ): 

3,000 L/hr. 

c) Electric power (380V, AC, 
50 c/s 3 phase 4 wire): 

600 kW/hr. 

(4) Required man power 

a) Compounding & blending 
process: 3 persons 

b) Intensive mixer: 1 persons 

c) Two roll mixing mill: 

2 persons 

d) Calender: 2 persons 

e) Cutting machine 2 sets: 

4 persons 

Total: 12 persons 

(5) Erection, installation and test 
operation 

If requested, the Japanese manu¬ 
facturer is ready to dispatch en¬ 
gineers for supervising the eree- 


at the plant site. In this case, such 
expenses as round-trip ticket, 
tion, installation and test operation 
transportation, personal insurance 
fee, boarding, lodging fee and daily 
allowance shall be borne by buyer. 
The required period and the num¬ 
ber of engineers shall be estimated 
as follows. 

(6) Guarantee of the production 

The quality of the products at 
the guarantee operation will be in 
accordance with the recipe stipu¬ 
lated after checking/studying the 
locally available materials by the 
manufacturer. 

The raw materials to be used 
should be confirmed mutually study 
of local materials by the manu¬ 
facturer. 

Process 

(1) Measuring/Compounding 

To measure precisely PVC resin, 
plasticizer, filler, stabilizer, binder 
and pigment according to the com¬ 
pounding instruction submitted by 
the consultant. 

(2) Blending 

To give the measured raw mate¬ 
rials into the ribbon blender then 
blend to uniform wet powder- 
compound. 

(3) Mixing 

Mixing is made in two steps; 

a) Intensive mixer 

Wet powder-compound from the 
blender is fed into the intensive 
mixer, where it is compulsorily 
mixed, under steam-heated condi¬ 
tion, by 2 rotors in steel chamber 
and floating pressure ram. Here, 
wet powder-compound becomes to 
elastic lump and is discharged onto 
the conveyor out of the lower door 
of the mixing chamber. 

b) Two-roll mixing mill 

Compound in a form of elastic 

lump discharged onto the conveyor 
which is situated under the inten¬ 
sive mixer, is charged onto the two- 
roll mixing mill, the rolls of which 
are heated by steam. 

Here, it is full heated and be¬ 
comes to uniform compound. 

In this -process, material, in a 
pellet form or in a sheet form, for 
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giving: marble design is added. 

Marbling material in a pellet 
form is scattered by the help of 
marbling device which in installed 
on two-roll mixing mill, while mar¬ 
bling material in a sheet form is 
added into the roll mill from be¬ 
hind the two-roll mill. 

(4) Cutting of compound 
In case marbling material of 
sheet form is used, compound with 
the marbling sheet is rolled and 
fed to the cutting machine, then 
devided into 4 parts, horizontally 
and vertically. 

In case of pellet form, the mar¬ 
bling pellet is scattered on the sur¬ 
face of compound and is rolled in 
a moderate size then is directly fed 
to the calender machine. 

(5') Feeding to calender machine 
Compound, divided into 4 parts 
or in a roll, is put vertically on 
the charge conveyor and is trans- 
fered to the feeding device. 

Feeding device is a device which 
compulsorily feed the compound to 
the calender machine. 

If the feeding ability is not 
strong enough, you can not expect 
good quality of tile. (Tile with 
holes and/or with damage at both 
ends.) 

(6) Rolling by calender rolls 


-''’•i. Machinery and equipment Capacity Required i 

1. Ribbon blender ...... 200 little 1 

50 HP motor wiih starter---'...-. ] 

2. Intensive mixer -...100 * I 

150 HP motor with starter ... I 

Ventilator--"... j 

X Warming roll . 23" x 72" 1 

100 HP motor with starter ... I 

•I. Two-roll calender. , vertical .*... 24" x 60" 2 

20 HP motor with change gear anti starter 2 

fi. Annealing equipment................... 1 

d. Cutting machine...*.;•*.. 1 

7. Inspection equipment. 1 


Total, cost: ¥126, 


). Wo. Machinery anti equipment Capacity Required no. 

8. Air compressor tank, receiver.l 

$. Package boiler-”.*.. 1 t/h 1 

10. Tanks: Fuel oil.*...1 

Plasticizer...* l 

11. Water treatment equipment .. 1 

12. Electric equipment: Out put 380V ■■ 

I'd. Transportation equipment 

(Including two-folk lift/ 1 

14. Mixing roil for special pellet.18" X 54" 1 

15. Pelletizer with motor--".'■*' 1 

16. Pellet tank and transportation-- I 

17. Laboratory equipment •«”». 1 


1,000 (US 408,100; at US $ 1. 00= ¥-308) 


Kind of works 


No. nl’ No. of No. of 
consult- super- special-Tom: 

ing vising ist 
chemist engineer 


1. Supervision of erection anti . 4 — 4 

test operation of each 

r ; machine (2 month required - «*. 


2. Supervision of test operation ’1 4 2 7 

of production line and short 
term production guidance 
, i month-required'; 


chilling unit. 

(10) Dryer 

Cooled sheet with water from 
shower is passed through rubber 
tolls for water absorption then 
completely dried up by blowing hot 
air. 

(11) Shearing 

Dried sheets are cut here into 


Compound fed by feeding device 
is rolled into a certain thickness 
and width by the help of calender 
machine. .’•> 

Thickness control is made by 
electrical control mechanism in the 
calender machine. 

Sheet cut at both ends is recov¬ 
ered by the trimming conveyor and 
is fed again to the two-roll mix¬ 
ing mill. 

Sheet rolled by the calender ma¬ 
chine has rough surface to some 
extent. So it is polished in the em¬ 
bossing- device for Better surface. 

(7) Surface treatment 

Wax is spread onto the sheet af¬ 
ter embossing device. This wax 
treatment is done so as to give 
property as a tile such as anti¬ 
abrasion, anti-flaw, easiness of 
cleaning, glaze, dirt-proof etc. 

(8) Annealing 

Sheet rolled by calender machine 
has tendency to shrink after tile is 
formed because the sheet is 


certain length and then piled up 
face to face. 

(12) Sizing of'tile 
Sheared sheet with a certain 
length is left as it is for 2-3 days, 
than is piled up on the table of 
circular sawing machine fixed by 
archery type springs and is cut to 
a. certain size in one direction by 
90 degree, again to fix by archery 
type spring then to cut to the re¬ 
mained direction. 

Thus PVC asbestos tile with a 
certain size comes.out. 

(.13 . Pelletizer - 

This machine is for making mar¬ 
bling material in a pellet form. 

Construction of the Plant 
(1) Locational conditions 
For the plant site, it will be suf¬ 
ficient to procure a lot about 2,500 
square meters including one train 
of calenders, inspection yard, ware¬ 
house for materials and products, 
office, boiler room, rooms for work¬ 
ers and guardmen. 


stretched the direction of rolling. 


Know-how 


Annealing equipment eliminates Engineering and know-how fee 

this shrinkability by feeding the Approximately ¥21,600,000 

sheet onto the surface of rolls (US?70,000.00) 

heated by hot water or by steam 
with the simultaneous heating on 


the surface by infra-red heaters. 

(9) Cooling 

The heated sheet is soft just af¬ 
ter annealing equipment and is 
necessary to be completely cooled 
by the cooling equipment. 
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tain water temperature is given on 
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Shower water is cooled by the 
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Rotary Kiln With Pre-heating Grate 


/GENERALLY speaking, the rotary 
^ kiln has a drawback asljnsecal- 
cinating equipment with' a lower 
thermal efficiency than that of the 
shaft kiln. 

However, it is used in fairly 
large numbers in various countries 
because it enables calcination of 
lime in comparatively small sizes, 
and production of high grade raw 
lime. 

The rotary kiln systems may 
broadly be classified into the fol¬ 
lowing three: 

(1) Long Kiln. 

(2) Rotary Kiln with preheating 

packed shaft. | 

(3) Rotary Kiln with preheating 
grate. 

Below is the description of the 
process as re-item 3, which is 
drawing most attention among the 
three systems in comparison with 
the rest. 

DESCRIPTION OF THE 
PLANT 

Raw limestone is fed into the 
material, hopper for the preheating 
grate it has received suitable pre¬ 
heating .treatment such as washing 
in water,- and screening. 

Feed;into-the hopper is carried 
out ’ uniformly via a • shuttle belt 
. conveyor.. On the above, occasion, 
feed of small' grains, on'the upper 
layer and crude grains on' the.'lower 
layer of the grate is available 
through suitable arrangement of a' 
grizzly. ■ . 

The thickness of the layer of 
limestone on the grate is kept with¬ 
in the limit from 300 to 1,000 mm. 
The grate rotates very slowly by a 
driving axle, and so limestone on 
the grate slowly progresses toward, 
the rotary kiln along with the 
grate, and ultimately enters the 
kiln from the end of the kiln. 

The exhaust gas, which is dis¬ 
charged into the grate chamber 
from the end of the kiln, passes 
through the layer, while limestone 
continues the above progress, from 
the upper to the lower part of the 
layer. 

Therefore, although limestone is 
subjected to the action of drying 
and preheating by the heat of ex¬ 


haust gas as limestone approaches 
the end of the kiln, the heating 
goes up thereby carrying out re¬ 
moval of carbonic acid of part of 
limestone. 

According to actual measure¬ 
ment, the ratio of removal of car¬ 
bonic acid reaches as much as 30- 
40 percent. 

Limestone which has entered 
the kiln is gradually carried to the 
other end by the rotation of the 
kiln, and arrives at the cooler. 

By the burning gas of the fuel 
blown in from the other end of 
the kiln, the limestone which 
passes through the kiln fully loses 
carbonic acid. 

There are two types of cooler— 
horizontal and vertical. In select¬ 
ing the type desired it is neces¬ 
sary to fully examine the quality 
of limestone, the raw material. 
Whichever the type, raw limestone 
is cooled by open air led from the 
entire surface of the lower part of 
the cooler. 

The heat exchange between raw 
lime and air may be said to be in 
a reverse proportion to heat ex¬ 
change between limestone and ex¬ 
haust gas on the above stated 
grate. , 

' Raw lime after the cooling is' 
taken out of the cooler as product. 

The air which has developed a 
high temperature as it deprives 
raw lime or heat in the cooler 
mostly enters the kiln, and so, 
needless to say, it may be utilized 
as burning air for fuel. 

The other part is taken outside 
and discharged into open air after 
removal of dust by means of cy¬ 
clone or bag filter. 

On the other hand, exhaust gas 
which has passed through the 


grate preheater is led into the wet, 
dust collector via an exhaust 
blower, and is discharged in open, 
air after removal of dust. 


Through a slit in the preheating 
grate, part of finegrained limestone 
falls into the hopper below the 
grate. But it is recovered by the 
chain conveyor and bucket eleva¬ 
tor and goes into the kiln. 


PROCESS 


Control of output 

It is often questioned by users 
whether the output can easily be 
controlled. The process dea t with 
here can easily effect control 
through adjustment of the grate 
speed. 

But control is not easy in the 
packed layer system, which is apt 
to cause uneven calcination. 

If excessively calcinated, there 
will be trouble in the bridging in 
the packed layer. 


UNIFORM CALCINATION 

The packed layer system cannot 
be hoped to provide entirely uni¬ 
form heat exchange.. For when 
limestone is thrown nnto the pre¬ 
heater, it is segregated into crude 
and fine grains, yfth crude grains 
gathering around ?the kiln walls. 
This encouraged the character of 
heated gas, which goes up along 
the part where the gap ratio is 
large, especially around the kiln 
walls. 

As a result, the heat exchange 
in the packed layer becomes un-„ 
even, making uniform calcination - 
difficult- 

Limestone. gets segragated even 
in the rotary kiln., Crude stones- 
crop up on the surface >of the bed, 
which is constituted of .-limestone 
grains, but fine-stones have a ten- 
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Hopper ■■■ —— ■ -.. - -.i 

Cooler Raw time 

Conveyor 


The main machinery for the plant includes direct preheater, rotary kiln. 


cooler and dust collector. 
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dency for sinking inside. Hence the 
difficulty in removing carbonic acid 
from fine stones. 

However, according to the offer¬ 
ed system, since fine stones are sup¬ 
plied on to the upper layer on the 
grate, they may come into contact 
with gas at a higher temperature. 

Therefore, full preheating is 
available, providing partial re¬ 
moval of carbonic acid, and so the 
above injurious effect is offset 
thereby turning out uniformly cal¬ 
cinated product. 

Calorie Required 

On account of the large calorie 
required, the long kiln is appar¬ 
ently used only in the case of a 
comparatively small capacity, or in 
a case in which fuel is very cheap. 
In the grate system, since effective 
heat exchange on the grate is 
available, the calorie required is 
small. Therefore, it is more profit¬ 
able than the packed layer system 
preheater. 

Requirements For Fuel and 
Limestone 

It goes without saying that fuel 
and limestone should be carefully 
selected according to the grade of 
product raw lime required. How¬ 
ever, the system does not involve 
much restriction in , regard to 
equipment. 

Mass-Production Available 

There is a record of having built 
a grate system, with a capacity of 
800 tons/day, and it is possible to 
design systems up to about 2,000 
tons/day. 

In the packed layer preheating 
system, equipment larger than 400 
tons/day is considered unsuitable. 

Soft Calcination of Raw 
Lime 

The conventional open hearth 
furnace for steel making is rapidly 
_ shifting to the converter at pre¬ 
sent, resulting inremarkably high 
processing ability per hour. Ac¬ 
cordingly, there has arisen a need 
_ for raw lime with an extremely 
large reaction. 

Calcination, that is the degree of 
soft calcination which represents 
-^reaction of raw lime gives the vari¬ 
ous types of kilns the following 
ranking: 

(1) Rotary kiln 

(2) Oil or gas burning shaft kiln 


(3) Cake burning shaft kiln 

It has become evident that raw 
lime calcinated in the rotary kiln 
is calcinated to the softest degree. 

When the preheating grate sys¬ 
tem and packed layer system are 
compared, the latter is apt to re¬ 
sult in hard calcination because of 
its inclination toward calcination 
of crude grains due to the pheno¬ 
menon of segregation of limestone 
in the packed layer and rotary 
kiln. 

However, the former provides 
production of uniform soft calcina¬ 
tion because, as already stated .the' 
hard-to-bake fine grains are ar-_ 
ranged to come on the upper layer 
on the occasion of feeding onto 
the preheating grate. 

This is one of the reasons for 
this System being given increasing 
attention for calcination of raw 
lime for converter. 

Less Adsorption of Sulfur 

The ratio of adsorption of sul¬ 
fur, which is contained in fuel, by 
raw lime is about 90 percent in 
the case of shaft kiln and about 
50 percent in the case of the grate 
system. 

These figures have been learned 
from actual record. 

The system, therefore is most 
suitable for the converter for steel 
making which especially requires 
raw lime with less sulfur content. 

Easy Operation 

As the grate system does not in¬ 
volve the bridging phenomenon or 
dust trouble as in the case of the 
packed layer system, its operation 
is extremely easy. Furthermore, 
through largescale adoption of the 
automatic equipment, it provides 
general control from the central 
operating room. 

As for the number of operators 
required for the equipment from 
the preheating grate to cooler, two 
men will be enough per shift. 

CONSTRUCTION COST 

Since the rotary kiln as per the 
offered system is provided with a 
preheating grate, which is mecha¬ 
nically operated, the cost of the 
machinery is not cheap in the case 
of small scale production. 

Therefore, in many cases it 
would not be advisable to adopt 
the above type of kiln if the scale 
of operation is below’ 400 tons/ 


day. 

The cost of the machinery for a 
400 tons/day plant as per Table 2 
is about ¥430,000,000 (US$1,396,- 
103.8) (US$1=¥308) and that for 
$580,000,000 (US$1,883,116.8). 
Remarks: The above figures were 
the F.O.B. Japanese port prices 
as of September 1971. 

CONSTRUCTION OF THE PLANT 


•e ip an example ot a 

Record 

Purity and quality of limesone 
Size of limestone 
Production 

ttradu of raw lime 


Required calorie 

Main Machinery and equipment 
Item 

A Preheater 

A-I Gmziy 

A*2 Preheating grate 

A-3 Trough chain conveyor 

A-4 Bucket elevator 
A-5 Grate fan 
B Cooler 
B-l Rotary kiln 

R-2 Cooler 

B-3 Cooler fan 
t" Calcinator 
C-l Burner 

C-2 Primary nir fan 
D Processing equipment for 
D-l Exhaust fan 

D-2 Multi-cyclone 
D*3 Wet dust collector 
E Equipment for processing 
E-l Bag filter 
E-2 Exhaust fan 


currently in open 
of operation 
Over 97'r, non-ciystallired 
7-30 mm 

•100 tons of calcinated raw lime/ 

24 hrs 

Residua) CO: below I.S'.i 
Rate of hydration: Test sample 

25 g 

Titration of,4N Hcl 10 minutes 
Over 151 ee of Hcl 
1350 k cal,'kg calcinated raw lime 
Fuel—crude oil 

Specification 

Electro magnetic vibrator type, 

50 t/h 

3,008 mm i \V - >: 11.300 mm t L > 

5.5 kW 

250 mm i W i x 10.000 mm t L) 

5 t/h, 2.2 kW 

12.500 mm. H‘- 5 t/h. 1.6 kW 
100 mm”, m *200 mm - Aq» 7.5 kW 

1,200 mmOx 53.000 mmi L> 

IlSt h. 95 kW. 

1,370 mmi W »v 15.240 mmiL • Aq 

Cooler 18 t h, 15 kW 

1,300 m'm y 100 mmi Aq 1 45 kW 

3,000 Kg-oil 'h. 40 Kg.'cm ? 

3.G00 i-oil h Pump x2 sets 
85 Nnv ! m 1.000 mmt Aq i 45 k\V 
exhaust ess from preheater 

2.250 m : ' m v 500 mmf Aq ■ 

220 “C 450 kW 

2,400 m * mx250 ! C 
2.170 m :< . rov200*C 
exhaust gas from cooler 
100 m’ m 

1.250 nrVm.v250 mmi Aq» X100 ; C 


They do not include the cost of 
the equipment preceding the feed 
hopper, the equipment after the 
outlet of the cooler, as well as 
the slurry processing equipment. 
The above prices also do not in¬ 
clude that of foundation, build¬ 
ing, spare parts, bricks and the 
fees for guidance in installation- 
and operation. 

Size of plant site required: 

About 200x50 meters 
UTILITIES 

The consumption of electric pow¬ 
er by the grate type preheating 
equipment is small as compared 
with the packed layer type preheat¬ 
ing equipment because of less elec¬ 
trical resistance. 
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How To Start Smaller Industries (BO): 

Rubber Beach Sandal Maki n g Plant 



Deach sandals are popular among 
** various types of footgear in 
Japan because they are. used as 
casual footgear. 

An especially popular type is the 
sponge sandal which is worn in 
the summertime. 

Beach sandals are made by mix¬ 
ing natural rubber, synthetic rub¬ 
ber, filler, sulfur and other chemi¬ 
cals (of which more elsewhere), 
and by kneading these materials 
into sheets, which are vulcanized 
on hot rolls. 

Beach sandals are, therefore, a 
type of footgear that is compara¬ 
tively easy to make-. 

DESCRIPTION OF THE 
PLANT 

The manufacturing process for 
beach sandals is very simple. It is 
the unparalleled feature of this 
-industry that even a layman can 
learn the manufacturing process in 
a short time. 

According to design, beach san¬ 
dals are made in three types—T 
•and V. provided. with, three holes 
for straps and X with four holes. 

The types of soles are two—flush 
and tapared. 

Flush and tapared soles are 
made available by changing the 
shapes of the metal molds, which 
are used in the course of valcani- 
zation. 

But the mechanism of the metal 
molds is the same. There are 
minor differences in quality of 
products from maker to maker. But 
generally speaking, the sponge 
sheet is classified into light and 
hard grades. 

The quality of generally used 
beach sandals Is soft. 

In recent years, having given at¬ 
tention to beach sandals, no small- 
number of foreign makers have 
started their manufacture. There¬ 
fore, it is likely that there will be 
an increasing number of biginners 
interested in launching their manu¬ 
facture. 

Small makers in Japan are con¬ 
centrating on production of high 
grade goods for export in consid¬ 
eration of possible competition with 
makers in other lands. 

It may, however, be said that, at 
the present moment, the business 
for rubber beach sandals cannot be 


said to be unduly bright. 

This is because considerable 
manual processes are involved, and 
the rise of wages in Japan has af¬ 
fected the cost of products more 
and more. 

In recent years, on the other 
hand ,EVA (ethylene vinyl acetate) 
beach sandals have made an inroad 
into the market for rubber beach 
sandals, and they are drawing at¬ 
tention- because of 'the stabilized 
quality of their materials. 

As sandals similar rubber beach 
sandals, there are, in addition to 
EVA sponge sandals, PVC sponge 
sandals. These two kinds are of a 
higher grade than rubber beach 
sandals, which would be most pop¬ 
ular for beginner because of their 
moderate cost and easy manufac¬ 
ture. 

There is nothing to be special¬ 
ly mentioned in regard to trans¬ 
portation and storage. 

The following lines will deal 
with the principal chemicals for 
the manufacture of rubber beach 
sandals and straps. 

It is to be noted, however, that 
they are just examples and that, 
depending upon the conditions of 
the procurement of materials and 
climate, some changes will be nec¬ 
essary. 

Materials can be obtained com¬ 
paratively easily in other lands. No 
special attention is to be called for 
in connection with transportation, 
gathering of goods and their stor¬ 
age. 

PROCESS 

There are two processes for mak¬ 
ing rubber beach sandals—one in¬ 


volving only primary vulcanization 
which is the most simple; and one 
of vulcanization and foaming 
through primary and secondary 
vulcanization. 

The term “vulcanization” men¬ 
tioned here is the process of giv¬ 
ing elasticity of rubber through 
the mixing of sulfur in rubber, 
which is then to be kneaded and 
heat treated. 

' Vulcanization in the second pro¬ 
cess calls for primary and second¬ 
ary vulcanization for promotion of 
irradiated foaming in an unvulcan¬ 
ized state by primary vulcaniza¬ 
tion and subsequent full vulcaniza¬ 
tion by secondary vulcanization. 

In physical property, the first 
process is merely intended for ir¬ 
radiated foaming in an unvulvan- 
ized state, and so if the product is 
left as it is at the workshop, con¬ 
siderable shrinkage takes place 
causing a decrease in its size. 
Hence the unfavorable output. 

' Accordingly, immediately after 
primary vulcanization, under-heat 
vulcanization is carried out for a 
long time so as to prevent shrink¬ 
age. 

In the case of the second pro¬ 
cess, thanks to complete vulcaniza¬ 
tion, major shrinkage does not oc¬ 
cur even if the product is left in 
the workshop as it is. 

However, annealing is recom¬ 
mended. As the series of equipment 
mainly depends on manual opera¬ 
tion, it is difficult to automate the 
manufacturing process. 

There is nothing to be specially 
mentioned in regard to locational 
conditions for the plant site. But 
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Rubber Beach Sandal: Process Flow Sheet 


Strap molds 


Raw rubber 
cutter 


Mixing mill Mixing mill both for 
for mastication mixing and sheeting 

Pillars, sulfar & other requsite chemicals 

Molds for first curing / y 
(designed) 


Steam generator (or boiler) 


025 ). 


Oildraulic press for curing strage 


oii pump for the press 



''' Molds for second) 
curing (no design) 

-*( ] A Finished 

Jl I straps 


Cured spongel sheet 


oil pump 


Clicking machine 


Finished soles i 


strap piercing 


Shipping Finished products 


Drilling machine 


it is desirable to use cooling water 
by a temperature below 25 degrees 
C for the kneading of rubber. But 
no special attention is required as 
regards materials and electric 
power. 

Process description 

Generally speaking, the process 
for making beach sandals may be 
classified into two as already stat¬ 
ed. The list shows the items re¬ 
quired for the secondary vulcan¬ 
ization process. 

The items required for the pri¬ 
mary vulcanization process may be 
considered to be those on the list 
of items for the secondary vulcan¬ 
ization process minus those for the 
secondary vulcanization Press. 

From the angle of the physical 
property, it is recommended that 
a beginner adopts the secondary 
vulcanization process. 

The raw materials include, as al¬ 
ready stated, natural rubber, syn¬ 
thetic rubber, sulfur, filler. 

The plant of this kind has major 
merits in that it requires only com¬ 
paratively small capital to start 
production, without requiring spe¬ 
cially difficult techniques. 

The manufacturing process for 
beach sandals is outlined the flow 
sheet. 

The process runs this way: Nat¬ 
ural rubber is cut by a Va’e cut¬ 
ter and kneaded on rolls, on which 
it is mixed with the various chemi¬ 
cals required. 

After the kneading and mixing, 
the material is left as it is for a 
whole day for maturation. On the 
next day, the batch is put on rolls 


for kneading with sulfur, which is 
to be added on that occasion, so 
as to run out a sheet-like mate¬ 
rial. 

The sheet is then sent through 
the primary press, secondary press 
and the vulcanizing process. 

In the case of the primary vul¬ 
canization process alone, the ma¬ 
terial is sent the steaming room 
immediately after vulcanization of 
the sheet. 

CONSTRUCTION OF THE 
PLANT 

Machinery and Equipment Cost: 

2,500 pcs/D capacity: 

¥42,311.000 

(US$137,400.00) 

(US$1.00=¥308) 


In addition to the equipment con¬ 
cerned, the user is required to pro¬ 
cure the following incidental ma¬ 
chinery and equipment: 

Incoming power equipment 
Buildings. 

Indoor lighting 

Foundation work 

Pipings for indoor steaming and 

cooling water 

Duct for ■waste, etc. 

The number of workers to take 
care of the machinery on the list 
may approximately be as follows: 


Vale cutter Va¬ 

le" roll 

3 

Strap press 2 

32"X36" press 
48"x50" press 

3 

Clicking machine 1 

Drill 1 


Deflushing device 8 

Strap piercing device 8 

Crusher % 

Boiler 0 


Raw materials and subsidiary 
materials 

About 7.5 tons (per month) based 

on the machinery and equipment 

as per list. 

Know-how 

In case of an entirely inexperi¬ 
enced operator planning the manu¬ 
facture of beach sandal sheets un¬ 
der the guidance of a technician, 
it will of course be necessary to 
seek the service of a technician, 
or two. 

In the above case, it will be nec¬ 
essary to send one or two tech¬ 
nicians from Japan for installation 
of the plant and operation or ma¬ 
chinery. 

About three months will be suf¬ 
ficient for the above purpose. 

The two technicians will provide 
guidance on the installation and op¬ 
eration, and so it goes without say¬ 
ing that it is absolutely necessary 
for the users to provide the number 
of workers required. 

In addition, it will be necessary 
to send from Japan one chemical 
engineer for guidance in produc¬ 
tion. 

About six months will be enough 
for his guidance. Estimate on the 
expenses for dispatch of personnel 
from Japan: 

Technicians for installation of 
machinery -2 

Engineer for guidance in produc¬ 
tion -1 

Salary: ¥360,000 (US$1,168.8) 

per person/month, with holi¬ 
days on Sundays and National 
Holidays. 

Expenses for board and lodging 
on the spot, meals and on the 
spot travelling expenses: 
User’s account. 

Travelling expenses: from and 
to Japan: User’s account. 
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Sisal Twine Cord Softening Plant 


/~\F the fibrous resources in the 
world, such natural fibers as 
cotton, wool, silk and hemp have 
been contributing to the benefits of 
the mankind since the dawn of his¬ 
tory as the materials for fabric. 

Fibrous resources are further¬ 
more utilized for many industrial 
materials. But they are being 
taken over by artificial fibers also 
in this field. 

For example, hemps, whose fibers 
are long and strong, have been 
used, since old times, as cordage 
fibers for making binder twine, 
fishing nets and various types of 
ropes. They are manila hemp 
(abaca), sisal hemp, etc. 

However, as such hemps are 
being replaced with artificial 
fibers, their demand has been on 
the decline. 

Like other fibers of natural 
plants, hemps are agricultural and 
cultivated products. They mainly 
grow in Latin America and Cen¬ 
tral Africa. 

Sisal is cultivated in large quan¬ 
tities in the above regions. Its de¬ 
mand is stabilized, featuring an 
■important export item. If its de¬ 
mand declines, not only the local 
farmers but also the economy of 
the producing nations will suffer a 
major blow. This possibility, there¬ 
fore, calls for efforts for expansion 
of the use of sisal. 

Characteristics of Sisal 

Sisal is a leaf fiber belonging to 
the department of agave. Its fiber 
is as long as 1.5-2. meters. 

Its principal components are 70- 
80% of cellulose, 7-9% of lignin 
and 20-26% of pentosan. Compared 
with other leaf fibers, its content 
of lignin is smaller. In addition, a 
fairly large amount of calcium 
oxalate crystals fill up the cores of 
fibrous theca. 

Accordingly, when sisal is treat¬ 
ed in caustic soda solution, such 
crystals and soluble pentosan as 
well as lignin get melted, making 
the fiber a dissolved single fibrous 
theca. 

The concentration and binding 
property, which constitute the 
fiber, are thus dissolved. The 
coarseness and hardness, which 
feature sisal, are attributed to the 
existence of such binding and 


stuffing agents. 

Accordingly, when such binding 
agent is removed, the fiber becomes 
soft, but short, thereby losing its 
possibility for spinning. 

Sisal is tough, but it has elas¬ 
ticity to a certain extent. 

As a matter of fact, even though 
the above bonding and stuffing 
agents have been removed, there is 
no decline in the toughness and 
elasticity, the features of sisal. But 
its stiffness remains. 

Such a yarn will be easy to be' 
formed into fabric, thereby devel¬ 
oping a wider scope of use for 
packaging cloth, carpet, etc. 

Even if it is given a softening, 
treatment, sisal can be used as a 
material for packing bag at a 
cheaper cost than jute. 
DESCRIPTION OF THE PLANT 

Products available from broken 
and softened sisal 

Here is an example of using it 
as the raw material for bags to be 
used as packages. But if sisal is 
used for making flooring mats, it 
will become a daily necessary. 

On the other hand, if sisal cord 
yarn is woven, into a mat shape, 
it may be used as a substitute for 
glass fiber running yarn, which is 
usually used for reinforcement of 
FRP (fiber reinforced plastics). 

As will be stated below, sisal 
may be made into a spinning yarn 
through breaking and softening. 
But as this treatment does not suit 
the extra-long fiber processing, it 
may be made into a finer yarn for 
use for industrial material, espe¬ 
cially for making clothing, by the 
following process: 

Sisal is put to the same process 
as that for sliver forming for twine 
making, thereby giving breaking 
and softening process in a sliver 
state. It is then put to a special 
mechanical softening process and 
drafting process, as well as to the 
general roving and spinning pro¬ 
cess. Then a finer yarn is avail¬ 
able. 

When scouring is provided for 
sisal (not only sisal but also many 
kinds of leaf fibers) a fairly large 
amount of short fibers are porduc- 
ed as fine dust fibers. 

PROCESS 

It is only necessary to carry out 


the caustic soda processing as 
mentioned above for the breaking 
and softening of sisal. 

The plant offered here is design¬ 
ed to turn out fine twine yarns by 
the common sisal twine making 
system, and then to soften the fine 
twine yarns as they are. 

The plant involves, therefore, 
the following processed: 

In case the production scale of 
the project is 2,000 kgs/day on 
three-shift running. 

The process for twine cord mak¬ 
ing is the same as the convention¬ 
al process for sisal twine making. 

In the plan projected here, the 
twine cord, which has been obtain¬ 
ed by two-ply twine laying, is turn¬ 
ed into a hank shape by hank reel¬ 
ing (long reel), and scouring is 
done in the hank shape. 

Sisal Hemp Twine Cord Softening 
Process Flow Sheet 



iCalendering 


Sewing i 







The scouring processing is un¬ 
dertaken through the non-pressure 
jetting of caustic soda solution 

— (9%) and circulation (room tem¬ 
perature will do, but 40-50°C will 
be more effective and economical) 
for removal of impurities and re- 
fuse contained. 

The processing with 9% caustic 
soda solution is to continue for 
about an hour, which is to be fol- 

— lowed by cleaning with water for 
washing away any residual refuse. 
This is followed by another treat¬ 
ment with caustic soda solution 

' for about 30 minutes which is to 
be followed up by thorough clean¬ 
ing with water. 

Depending upon the degree of 
softening of fiber required, the 
caustic soda treatment has to be 
repeated three times or more. 

The final treatment is the clean¬ 
ing in an oil adding agent, for a 
short duration. The yarn may be 
immersed in still water if prefer- 

_____ rec *- 

After the above process has been 
completed, the hank is passed onto 
the hank beating machine as it is 

_for squeezing and tension so as to 

make yarns easy to loosen. 

The above process is designed to 
provide full permeation of the oil 

_ adding agent through the layers of 
yarns as well as to stabilize their 
softening. 

If the oil adding process is omit- 

,_ ted after the caustic soda treat¬ 

ment and yarns are dried as they 
are, the broken fibers get rebond¬ 
ed and become hard. 

— If the caustic soda treatment 
continues for a long time, or under 
a high temperature and high pres¬ 
sure, the broken fibers get split 
further thereby to considerably 
weaken the strength of the fibers. 

The drying is carried out by the 
hank dryer. The dried hank is re- 

— wound on the bobbin by wounding 
machine. 

For making fabrics, the weaving 
loom for jute fabric is to be used. 

~ Fabric may be made into floor mat 
after calendering. Or it may be cut 
and made into bags on a bag sew¬ 
ing machine. 

CONSTRUCTION OF THE 
PLANT 

Twine cord 1.25g/mx2 ply 

2,000 kgs/day on three shifts. 

Machinery/Equipmnet List 
(a) Sisal Twine Cord Yarn Making 

Section 


One—Yard Fiber Breaking ma¬ 
chine, chain gill system at¬ 
tached with Oiling device 
One—Apron head Sprending ma¬ 
chine, 132 gill faller hackling 
type, apron head delivery de¬ 
vice. 

Two-Drawing Finisher, 114 gill 
faller hackling type, apron 
head delivery device 
Four—Twine Finisher machine, 
2 heads type, 98 gill faller 
hackling and roller draft de¬ 
livery device 

Twenty-five (25) Sets of Auto¬ 
matic 4 flyers Twine spinning 
machine, 1.3 meter reach in 
gilling parts and 4 spindles 
twisting part complete 
Ten—(10) Sets of Twine Layer 
for 2 ply twine cord from spin¬ 
ning bobbin, size of take-up 
bobbin 10x20 cm. 

Price FOB. Japanese Port 
¥42,250,000 US$137,175.32 
(US$1.0Q=¥308) 

(b) Sisal Twine Cord Softening 
Section 

(Softening in hank) 

Three—Sets of Hank Reeling 
machine, 20 swifts for long 
reel from bobbins of twine 
cord yarn-. 

Three—Sets of Scouring Kier for 
Hank, 100 kgs capacity, 120 cm 
inside diaxl40em height, 
complete with Flow pump, 
piping and air compressor 
Five—Carriers for the above 
Kier 

Two-Sets of Hank Beating and 
Polishing machine for scour¬ 
ing hanks 

One—Set of Hank Drying cham¬ 
ber, steam heating system, 
100 kgs capacity, 110°C max. 
Completed with Hank Hanging 
Wagons 

Two—Sets of R.T. Cone Winder 
for large package type, 20 
drums, from hanks to cone of 
10 cm 0X20 cm wide 
One—-Set of Package type Oil 
burning multi-tube boiler, 1 
ton capacity completed 
One—Set of Water Softening 
equipment, 4 tons/hour capac¬ 
ity, into hardness of 2 degree 
One—Set of grand rail equip¬ 
ment with hoist for scouring 
Kier 

Price FOB Japanese Port 
¥32,000,000 
(say US$103,896.10) 

Total Price (a)-j-(b) 


¥74,250,000 

(say US$241,071.42) 

Estimate on the construction cost 
of the above plant 
72 mx40 m=2,880 m 2 

¥ 60,000,000 
Plant site required is 
1 hectare minimum) 

Cost of machinery and* 
equipment (on the 
assumption that the 
import duty is 10 
percent) ¥ 87,000,000 

Expenditure for the 
leveling of ground 

¥ 3,000,000 
• Total ¥150,000,000 

(US$487,012.89) 
Estimate on the cost of production 
Cost of raw materials 
Sisal ¥60/kg 
If the yield is 70% 
2000X1.3X25 daysx¥60= 

¥3,900,000/month 
Cost per kg of product ¥78.00 
Production expenditure 
Personnel expenditure 
Number of workers required 
(day work, night and mid-night 
work) 

Twin making section 95 

(day work 30) 
Softening section 45' 

(day work 12) 

_ Total _140_ 

Average was ¥18,000/head 

¥2,520,000 

Wage (Clerks and operators) 

¥ 730,000 

Welfare expenditure 

About ¥ 250,000 

Total ¥3,500,000 

Plant expenditure 

Fuel and electric power 
(electric power presumed 
to be 100 kW) ¥ 600,000 

Chemicals, supplies and 
repair ¥ 700,000 

General expenditure ¥ 250,000 
- Total ¥1,550,000 
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Wire Net Making Plant 


YI/TRE-netting is supplied in vari- 
TV ous types of meshes and for 
varied purposes. However, it may 
broadly be classified into the fol¬ 
lowing four kinds 

Woven wire netting 

Hexagonal wire netting 

Crimp wire netting 

Interlink wire netting 
(diamond wire netting) 

Wires used for making wire net¬ 
ting come in various kinds includ¬ 
ing iron (galvanized or ungalvan¬ 
ized), steel, copper and brass. In 
some cases vinyl coated wire and 
synthetic fiber yarn are employed. 
At times, iron wire is galvanized 
after having been made into net¬ 
ting (so-called after-galvanizing.) 

Quality of the wire and the meth¬ 
od for finishing may be selected 
to suit the use of wire netting. 

As stated above, wire netting is 
used most extensively both for 
home and industrial uses. Its de¬ 
mand is expected to increase more 
and more keeping pace with indus¬ 
trial and agricultural development. 
DESCRIPTION OF THE PLANT 

1. Woven wire netting 

This type of wire netting is the 
most popular type, which is used 
for extensive purposes. 

The machine for the manufac¬ 
ture of the above kind of wire net¬ 
ting has a mechanism similar to 
the textile weaving loom. The wire 
netting is called by the number of 
meshes per inch woven with weft 
and warp wire. Generally speaking, 
the number of meshes range from 
2 to 120, the standard size of one 
roll of netting being 3' wide X100' 
long. 

In manufacturing wire netting, 
it,is, of course, necessary to select 
the thickness of wire (B.W.G. or 
S.W.G.) according to the number of 
meshes rectuired. 

Principal uses of woven wire 
netting are for making mesh screen 
for sieving, filters, paper making, 
mosquito netting, etc. 

2. Hexagonal wire netting 

This type of wire netting is call¬ 
ed by the “diagonal” distance hex¬ 
agonal mesh. The standard mesh 
sizes are 3/8", 1/2", 5/8", 3/4", 1", 
1 1/4" and 2". 

Furthermore, according to the 
system of twisting, there are the 


standard type and the reverse 
twisting type. The former is suit¬ 
able when the netting requires a 
strong tensile strength, and the 
latter is recommended when priori¬ 
ty is given to workability. 

The above kind of netting is used 
not only for making bird and ani¬ 
mal cages or setting up fences for 
construction sites, but also for re-_- 
inforcement of sheet glass so that 
it may prevent damage or scatter¬ 
ing even if it is broken. 

3. Crimp wire netting 

This type of netting is mainly of 
coarse mesh sizes. In manufactur¬ 
ing it, wire is cut into a fixed length 
set according to the mesh size re¬ 
quired. The cut wire is made into 
netting on a machine resembling 
the weaving loom. 


iii: Beaming carriage (warping 
apparatus) 
iv: Bobbin stand 
b) Process 

i: Place the coiled wire on the 
wire stand for rewinding on 
wooden bobbins by means of 
the bobbin winding machine, 
ii: The wire wound on wooden 
bobbins is uniformly wound 
on the winding drum on the 
weaving machine, the number 
of times calculated according 
to the number of meshes and 
the width of the netting re¬ 
quired, by the beaming car¬ 
riage placed on the bobbin 
stand. 

iii: A suitable amount of wire is 
rewound on the spool out of 
the wire coil on the wire 
stand by spool winder of the 


The standard mesh sizes are 
3/16", 1/4",. 5/16", 3/8", 7/16", 
1/2", 9/16", 3/4", 7/8", 1", 1 1/4" 
and 1 1/2". Size of the netting may 
easily be exchanged through re¬ 
placement of part of the compo¬ 
nents. 

4. Interlink wire netting 
(diamond wire netting) 

The size of the above type of 
netting is the center-to-center dis¬ 
tance of diamond set in inches. 
The normal size ranges from 1/2" 
to 6". 

It is mainly used for the rein¬ 
forcement of river bank and Con¬ 
crete and the setting up of fence, 
lathing, etc. Depending upon use, 
vinyl coated wire and stainless 
steel wire are used in addition to 
iron wire. 


weaving machine. After set¬ 
ting the spool on the shuttle, 
the shuttle is placed in the 
shuttle box on the weaving 
machine. 

iv: When the above processes 
have been completed, the ma¬ 
chine is operated and when 
the netting has reached a 
fixed length, the machine is 
stopped and the netting is cut 
off with a pair of scissors. 
The netting is then rewound 
into small rolls by hand. In¬ 
cidentally, the machine is 
provided with a device which 
stops it automatically when 
warp wire snaps during the 
operation of the machine. 

2. Hexagonal wire netting machine 
As shown in the above diagram, 
the wire supplied out of bobbins 


PROCESS i: Universal wire weaving 

1. Woven wire netting * machine 

a) Machinery required: ii: Bobbin winding machine 



Type A 

Type B 

Type C 

Number of meshes/inch 

2-20 

10-30 

30-120 

Width of netting 

3 ft 

3 ft 

3 ft 

Wire gauge (BWG) 

No. 16-26 

No. 25-36 

No. 30-45 

Number of weaving/min 

50 

70 

75 

Power required 

2. 2 kW (3 HP) 

1. 5 kW (2 HP) 

1. 5 kW (2 HP) 

Production capacity 

8 rolls/8 hr 

2. 5 rolls/8 hr 

0.2 roll/8 hr 

(Example) 

No. 18 X 2 mesh 

34. 4 kg/roll 

17. 0 kg/roll 


■ 3‘W X 100'L 

No. 25 x 10 mesh 

No. 40x80 mesh 


48. 5 kg/roll 

3'WX100'L 

3'Wxl00'L 


Accessories: Shuttle, steel reed, steel hold, picker, stick band, rubber ring, wooden 
bobbins, tools. 



Size of 
mesh 

Capacity 
per 8 hours 

Width of 
netting 

Wires 

available 

3/8” 

800 ft 

6 ft 

BWG No. 24-21 

1/2* 

1,000 

6 

22-20 

5/8” 

1,200 

6 

22-19 

3/4” . 

1,350 

6 

22-18 

1* 

1,650 

6 

22-18 

1.1/4” 

2,000 

6 

22-18 

1.1/2* 

2, 500 

6 

22-18 

2” 

3,000 

6 

22-18 


crimping 

Capacity 

BWG No. 7-250 kgs/8 hr for 

single crimping 

BWG No. 12-80 kgs/8 hr for 

single crimping 

BWG No. 12-80 kgs/8 hr for 

single crimping 

BWG No. 17X2-80 kgs/8 hr 

for single crimping 


Spiral coil winding machine 
Bobbin winding machine 


Material wire 


/ 

\ 


Bobbin winding m/c 

Spiral coiling m/e 


\ Hexagonal wire 
/* netting machine 


Hexagonal 
wire netting 



Construction of the Plant 


Number 
of m/c 

Number 

of 

workers 

Output 

(example) 

Material 
per 8 hr. 

Universalj wire weaving m/c 
Loom type A 

1 

1 

10 mesh 3'x200' 

BWG'No. 18 434 kg 

Loom type B 

1 

1 

16 mesh 3'x280 y ’ 

33 443 

Loom type C 

1 

1 

80 mesh 3'x2Q' 

40 3.4 

Bobbin winding m/c 

Hexagonal wire netting m/c 

1 

1 



1/2" 

1 

1 

1/2" mesh 3'x 1000' 

20 220 

3/4" 

1 

1 

3/4" mesh 3'x 1350' 

19 297 

1"- 

1 

1 

1" mesh 3'x 1650' 

18 277 

Bobbin winding machine 

1 

1 



Spiral coiling machine 

3 

3 



Crimp wire making machine 

1 

i 


BWG No. 6 300 kg 

Crimp wire netting machine 

1 

i 



- ..Interlink- wire -netting machine 

1 

i 

3" mesh 300 m 2 


Required electric power 



17 kW 


Required plant site 



30m x 30m 



Approx, price F.O.B. Japanese port ¥18,480,000 U.S. 560,000 (U.S. §1.00 = ¥308) 


and that from the spiral coiling 
machine are woven into double- 
twisted wire netting, which feature 
strong tensile strength on both 
sides as well as a nice mesh finish. 

As its name implies, reverse 
twisting undertakes reverse twist¬ 
ing in the middle of twisting. It 


does 

not require 

spiral 

wire 

be- 

Size of Capacity Available 

mesh/inch per 8 hours wires 

width of 

netting 

Power 

reouired 

1/2" 

1,200 ft BWG No. 22-25 

6'6" 

3 HP 

5/8" 

1,500 

20-25 

6'6" 

3 

1/4" 

1,800 

20-25 

6'6" 

3 

1" 

2,300 

18-24 

6'6" 

3 

1. 1/4" 

2,800 

18-24 

6'6" 

3 

1,1/2" 

3, 400 

18-23 

6'6" 

3 

2 " 

4,700 

18-20 

6'6" 

3 


cause netting is available with only 
the wire supplied from the bobbin 
stand. Nor does it require suspen¬ 
sion of operation for replacement 
of the spiral coil. Hence the pos¬ 
sibility of continuous operation at 
a speed more than double that of 
the standard type. 

Both the standard and reverse 
twisting types provide netting to a 
maximum width of 6 ft, that is to 
say they can carry out the netting 
of two rolls of 3' wire netting. 

Generally speaking, one machine 
can manufacture netting in one 
size, and so if the netting plant 
wishes to turn out three kinds of 
nettings, it should buy three ma¬ 
chines. 

3. Crimp wire netting 

Crimp wire making machine 
Wire gauge 

BWG No. 5-15 for single 
crimping 

BWG No. 16-20 for double 


Required power 3 HP 
Through exchange of crimp 
gears, crimping is available for 
3/16", 1/4", 5/16", 3/8", 7/16" 
1/2", 9/16", 3/4", 7/8", 1", 11/4" 
and 1 1/2". Furthermore, through 
adjustment of the link chain, it 
is possible to cut the wire into 
a fixed length. 

Crimp wire netting machine 
A type of machine resembling 
the universal wire weaving ma¬ 
chine, it is aavailable in two 
types—one for hand operation 
and the other for semi-automa¬ 
tic operation. 

4. Interlink wire netting 


(diamond wire netting) 

The wire, which is formed semi- 
automatically as it comes out of 
the wire stand, may simply be made 
into netting by manual cutting and 
assembling while it reaches a cer¬ 
tain length preparatorily set. 

Moreover, easy netting into vari¬ 
ous sizes is available through ex¬ 
change of giraffs. 
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T he projected items introduced here are reproduction 
of those contained in “How To. Start Smaller Indus¬ 
tries” published by JCI (Japan Consulting Institute) over 
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How To Start Smaller Industries Series I 

(1) Wall Tile Making Plant 

_ (2) Ceramic Tableware Plant 1;..!. 

(3) Grinding Wheel Making Plant 

(4) Concrete Block Making Plant 

(6) Polyethylene Bag Making Plant .. -- 

(7) Fruit Juice Making Plant 

— ' (8) Fish Meal Making Plant 
. (9) Baking Plant 

(10) Biscuit Making Plant 

(11) Rice Milling Plant 

(12) Cellophane Tape Making Plant 
™ (13) Match Making Plant 

(14) Pencil Making Plant 
_ (15) Sign Pen Making Plant ; 

(16) Toilet Soap Making Plant 

(17) Powder, Granular BHC Making Plant 

(18) Pump Assembling Plant 

(19) Wire & Wire Product Making Plant ; 

— (20) PVC Insulated Wire Making Plant 

(21) Kraft Bag Making Plant : y . 

(22) Yellow Board Making Plant 

How To Start Smaller Industries Series 2 

„ (23) Foundry 

(24) Bolt-Nut Making Plant 

(25) Electroplating Plant 

(26) Automobile Repair 

(27) Agricultural Use PVC Film Making Plant 

— (28) Rigid PVC Pipe Making Plant 

(29) Plastics Container Making Plant 

(30) Polyester Button Making Plant 

(31) Automobile Tire-Tube Making Plant 

(32) Toilet Paper Making Plant .—. 

~ (33) Corrugated Board Box Making Plant 

(34) Working Clothes Sewing Plant 

(35) Sawmill Plant 

(36) Plywood Making Plant 

(37) Ice Ma'Tnq & R^rigenhen 


(38) Canning Plant 

(39) Can Making Plant 

(40) Oil Milling Plant 

(41) Coconut Processing Plant 

(42) Candy Making Plant 

(43) Instant Noodle Making Plant 

(44) Aluminum Household Goods Plant 

(45) Stretched Tape Woven Sack Making Plant 

(46) Sanitary Ware Making Plant 

(47) Refractories Plant • 

How To Start Smaller Industries Series 3 

(48) Shoe Making Plant 

(49) Asbestos Cement Making Plant 

(50) Simplest Re-Worked Fiber Making Plant 

(51) Medical Use Textile Making Plant 

(52) Blanket on Non-Fabric System 

(53) Mosquito Coil Making Plant 

(54) Men’s Dress Shirt Sewing Plant 

(55) Paper Making Plant 

(56) Starch Making Plant 

(57) Red Brick Making Plant 

(58) Press Molded Glassware Making Plant 

(59) Rice Oil Making Plant 

(60) Pipe Fitting Making Plant 

(61) Umbrella Making Plant „ 

(62) Sewing Needle Making Plant 

(63) Coating Making Plant 

(64) Arc Welding Electrode Making Plant 

(65) Concrete Pole & Pile Making Plant 

(66) Farm Implement Making Plant 

(67) Cotton Towel Making Plant 

(68) Glass Bottle Making Plant 

(69) Printing Plant 

(70) Fishing Net Making Plant 

(71) Bicycle Tire and Tube Making Plant 

(72) P„C Wire Making Plant 






Small Scale Industries can well be said to constitute the very 
foundation, and indeed the first step, toward development of giant 
industries. . 

The • industries of the advanced industrial nations which are 
prospering today have all. had their start on. a small scale. Even at the 
present, as a vital part of the industrial structure, Small Scale Industries 
occupy an important position. 

On the other hand, up to the present date, there has been a sore lack 
of information in respect to the amount of investment which would be 
required to realize the most advantageous for minimum cost and scale. 

It is in this connection that the Japan Consulting Institute (JCI) has 
compiled and published its “How to Start Smaller Industries Series” aimed 
to help parties to start out with minimum capital, providing technical and 
economic information suitable for developing countries. 

The booklet offers full information including general introduction, 
outline of the industry concerned/description of the process, construction 
of the plant, operation of the plant, number of employees, necessary 
expenditures, technical training, etc. The necessary standard expenditures 
are presented in understandable form according to each industry. 

The JCI is carrying out a consulting service embracing a wide range 
from basic surveys to test operations in all kinds of industrial fields. 

The “How to Start Smaller Industries Series” has now been issued 
from Serioes No. 1 to Series No. 4. 

Dates of issue: - 

How to Start Smaller Industries Series 1.March 1969 

How to Start Smaller Industries Series 2.March 1970 

How to Start Smaller Industries Series 3.March 1971 

How to Start Smaller Industries Series 4 . March 1972 

Series No. l,No. 2, No. 3 and No. 4 revised in March 1974. 

The forthcoming issue of this booklet will cover the latest changes 
in the situation in respect to such factors as prices and processes. All of the 
indicated prices are based on the Japanese yen. If it is desired to have 
quotations in U.S. dollars, the rate of exchange should be calculated at 
¥308 to $1, 
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How To Start Smaller Industries (93): 

Wire Nail Making Plant 



TV AILS are slender lengths of metal 
which used in fastening togeth¬ 
er two or more pieces of wood or 
other material. They are driven 
through the first piece or pieces into 
the last. Most have heads to take 
the hammer blow and are pointed for 
penetration. They are classified as 
wire nails, cut nails, and handmade 
(or wrought or forged) nails. Their 
use goes back to Biblical times, in 
which nails, probably iron, were used 
in construction as early as 1100 B.C. 

About 250 years ago nail making 
was a household industry in which 
whole families engaged in the even¬ 
ing after completion of chores and on 
winter days when outdoor work was 
impossible. Nail rods in widths of 
the length of the nails required were 
obtained from a merchant or iron- 
maker. These rods were heated over 
small home forges and sheared into 
blanks. Heads were put on by ham¬ 
mering blanks in a die or vise. The 
finished nails were then traded to 
merchants for supplies. 

The first process of cutting nails 
from unheated iron nail rod was 
devised in 1777. In the next 50 years, 
patents were issued for some 120 nail- 
cuttnig machines, but only one was 
thoroughly practical—in 1786, from 
which modern nail-making machines 
have been developed. 

Wire nails came into use first in 
France in 1834. Cut nails continue 
in use, but those made from steel 
wire far outnumber them in manu¬ 
facture, amounting to more than 


500,000 tons annually. It has been 
estimated, for example, that 67,000 
nails weighing 300 pounds may be 
needed for building a 5-room. 

Process 

In making nails, the wire is first 
straightened by being drawn through 
a series of smooth rolls. It is then 
wound into coils from which it is fed 
into the machines in a series of jerks, 
each jerk putting sufficient wire into 
a gripper die to form one nail. These 
grippers are actually two dies, which 
clamp together to make an anvil. 
Enough wire is left projecting for the 
head, which is formed automatically 
by the stroke of a hammer that may 


Nail Making Process 
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Products 

be driven either by a powerful spring 
or a cam. The gripper dies then 
spring apart, the hammer cocks 
again, the headed nail moves forward, 
and two cutters, or knives, bite it off 
to finished size and at the same time 
shape its point. Adjustment of these 
knives determines the length of the 
nail and the kind of point put on it. 
The marks on the nail below the head 
are made by the grippers. By chang¬ 
ing these gripper dies and the ham¬ 
mer, any type of head can be put.on: 
flat, oval, round, countersunk, cor¬ 
rugated, numbered, or bossed. Short 
nails can be barbed by special gripper 
dies; longer ones by barbing rolls on 
the machine. For strong holding 
power, some nails are made with 
annular- or helical-threaded shanks. 

As the nails stream from the ma¬ 
chines, they are rough, whiskered, 
and burred, and have to be cleaned 
and polished in rotating drums, called 
tumblers, which hold from 1,000 to 
5,000 pounds each. Into the tumblers 
with the nails go sawdust to pick up 
little slivers and oil and grease from 
the machines. The nails remain in 


Kinds of Nails 


HEAD SHAPE 


Checkered Head Flat Head 
Countersunk Countersunk 


SHANK SHAPE 


© 



Flat Head Deep Brad Head 
Countersunk 


Oval Diamond Head 
Countersunk (Rose Head) 


POINT SHAPE 


inSSS Needle Point. 

Long Needle Point. 
—vm . ~—i ii.ilDuck Bill Point. 



Large Head Cup Head Spring Head Cup Head 


Diamond Point. 

Long Diamond Point. 
Blunt Point. 

Chisel Point. 




Smooth. 

Barbed. 

Fetter Ring. 
Screw. 

Grooved. 

Double Point. 


X 


1 




the rotating tumblers from 45 min¬ 
utes to an hour, after which the saw¬ 
dust is sifted out and the nails are 
bright and clean. Those requiring 
fine points cannot be tumbled, so 
special care is exercised in their 
manufacture to prevent deposits of 
oil and grease. 

When other than this bright finish 
is required, the nails undergo further 
treatment. They may be galvanized 
to retard rust, tinned, blued or 
“sterilized,” or cement coated. The 
last process consists of dipping them 
in a resin mixture which fuses slight¬ 
ly under the heat generated when 
the nail is driven, and forms a bond 
between it and the wood. 

We hereby introduce the 3 ton/day 
wire nail making plant. 


Scale of Production 



Production 

Total 

Size of Nails 

Capacity 
(8 hr./set) 

Production 

BWG 17X %" 

73 kgs. 

146 kgs. 

BWG 16X1" 

109 

218 

BWG 15X1%" 

155 . 

155 

BWG 14X1%" 

, 178 

356 

BWG 13X1%" 

277 

277 


BWG 12X2"! 

360 

468 



(Average) 

BWG llX2y 2 " 

576 


BWG 10X3" 

960 

960 

BWG 9X3%" 

980 


BWG 8X3" 

1,200 

1,193 

(Average) 

BWG 8X4" 

1,400 



Total 

3,773 kgs. 


Construction of the Plant 
Required Plant Site 
Required plant site 

70 mX20 Tn=l,400 mr 
Building . 55mX13m= 715 m a 
Required Machinery and Equipment 
1, Nail making machine 


(BWG 17X %") 2 sets 

2. Nail making machine 

(BWG 16X1") 2 sets 

3. Nail making machine 

(BWG 15X1%") 1 set 

4. Nail making machine 

(BWG 14X1%") 2 sets 

5. Nail making machine 

(BWG 13X1%") 1 set 

6. Nail making machine (BWG 

12X2", HX2y 2 ") 1 set 

7. Nail making machine 

(BWG 10X3") 1 set 


Working Tools 


Tool of special steel 



1) Wire Feeding Rollers or Chucks pinch wire and feed it 
forward by the nail length. 

2) Dies grip wire to form a nail head by punching. 

3) Punch hits wire end and makes a nail head. 

4) Cutters make a sharp point of a nail and cut it off. 

Above four are the tools 
Tool of tungsten carbide alloy subject to wear and tear, so 




the spare tools are to be 
always prepared. The size 
of each tools varies with the 
models of nail making ma¬ 
chines. If the spare tools’ 
are required, please indicate 
the machine models and the 
wire gauge. 

There ate two kinds of tool's 
qualities as being shown on 
the right illustration.' One is 
made of high speed steel) 
another is tungsten carbide 
alloy. Unless specified, the 
tools of high speed steel Is 
usually to be. supplied to 



8. Nail making machine (BWG 

9X 3Vz", 8X3" 8X4") 1 set 

9. Nail polishing machine 1 set 

10. Nail cutter grinder 1 set 

11. Nail packer 1 set 

12. Spare tools (Feeding roll, 

dies, cutter, punch) 11 lots 

13. Tools for making and 

' repairing die and punch 

F.O.B. Price ¥35,000,000. 

Operation of the Plant 
Operation Hours 

8 hrs/day 

25 day/m 
300 day/y 

Required Saw Material 

1) Wire rod 3 ton/d 

75 ton/m 
900 ton/y 

Required Utilities 

1) Electric power 50.4 kW 

2) Oil 201/d 

3) Rice Bran 100 kg/d 

Required Manpower 

1) Skilled worker 1 

2) Ordinary worker 1 

3) Unskilled worker 2 

Total 5 workers 

Technical Guidance 

Experts will have to be dispatched 
from Japan upon conclusion of a 
plant construction contract. In this 
case, remuneration of $160/expert/ 
day will have to be borne by the 
plant side, also travelling and freight 
expenses. 

Local plant technicians must re¬ 
ceive a 2-month practical training 
on plant operation in Japan. While 
no training fee is charged, the plant 
side will have to bear the travel and 
living expenses of the trainees. 

Conclusion 

The wire nail manufacturing indus- 
try appears as a promising business 
for developing nations. 

This article is introduced here in 
the hope that it will prove beneficial 
not only to men of enterprise who 
may be planning to establish a wire 
nail making plant newly but also to 
management already in the business. 
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How To Start Smaller Industries (94): 

Gypsum Board Making Plant 



" QYPSUM board is made of gypsum, 
which consists of the core of the 
board and the both sides of the gyp¬ 
sum core are covered and adhered 
~ with paper, and is widely used as a 
construction material. Gypsum board 
was originally invented in 1902, de¬ 
veloped in U.S.A. since then, and wide- 
—' ly brought in production in many 
countries over the world. 

The characteristics of gypsum board 
as building material are briefly sum- 

— marized as; 

good processing properties and easy 
application, light as for a heat in¬ 
sulation and fire resistance mate- 
~ rial, no practical deformation and 
warp as the lath of the wall. 

And because of these excellent pro¬ 
perties, gypsum board is regarded as 

— one of the indispensable materials 
among the interior finishing materials. 

Gypsum board is commonly used 
for the construction of the inside 

— wall, the ceiling, and the partitions. 
The application technic can be broad¬ 
ly classified into two categories, 
namely the dry method, in which the 

—' gypsum board is finished with wall¬ 
papers or is painted, or the printed 
gypsum board is directly applied, and 
the wet method in which the surface 

— of the gypsum board is plastered. 
Hence the choice of the suitable type 
of gypsum board and the application 
method thereof are to be considered 

— according to the circumstances. 

The paper covering the both sides 
of gypsum core of the gypsum board 
is normally consisted of 3 to 8 layers 
'—jOf fibrous tissue. In Japan a paper 
of 4 layers tissue made of regenerated 
pulp is commonly used. While it is 
typical in U.S.A. and U.K. to use a 
—paper of 6 to 8 layers made of the 
blend of tip pulp and regenerated 
pulp. The most important properties 
required for the paper are the adhe- 
—>ion characteristic with gypsum, the 
strength and the resistance against 
Jie undulant tendency caused by the 
repeated drying and humidification. 

:— The major portion of gypsum con- 
umed for the gypsum board produc- 
vion is dependent to the chemical 
gypsum in Japan. 

Process 

The by-product gypsum of wet 
—hosphoric acid production normally 


contains about 10 to 20% moisture 
by weight dependent to the pretreat¬ 
ment of the gypsum. The wet gyp¬ 
sum is dried in a dryer, then calcined 
to form plaster, hemihydrate of cal¬ 
cium sulphate (partly water soluble 
anhydrite) in a calcination unit, and 
stocked in Silos after milling of the 
calcined product. Heavy oil is usual¬ 
ly used for drying and calcination, 
and the exhaust gas is released into 
air passing through a scrubber. 

The pulp used as a filler is mixed 
with required amount of water in a 
Pulper. 

In a board forming process, plaster, 
filler, water and additives are fed 
under fixed ratios into a mixer, and 
the slurry leaving the Mixer is sent 
to a forming unit. While the paper 
for the top and the bottom of the 
gypsum board is supplied to the 
forming unit continuously through a 
feeding machine, the slurry is fed in 
between the top and the bottom pa¬ 
pers moving, sandwiched and envel¬ 
oped by the papers. Setting of. the 
plaster in the slurry takes place on 
the belt conveyor of the forming 
unit along the moving of the formed 


gypsum board, and after certain time 
allowed for setting the board is cut 
into uniform size. The 1 - setting pro¬ 
gresses further on a following con¬ 
veyor, and at the end of the conveyor 
the cut gypsum board pieces are 
placed in a drying unit. In this unit 
the board travels very slowly through, 
is dried to 2 to 3% moisture, taken 
out cooled through a cooling section, 
and stored in warehouses. The use 
of steam is common for heating 
medium of the drying unit. 

It was in 1922 when the first pro¬ 
duction of gypsum board started in 
Japan, however the commercial pro¬ 
duction enhanced in large quantity 
after the World War II. Gypsum 
boards of the following specifications 
are available in Japan. 

Wall board 

9 mm, 12 mm, 15 mm thickness 
Lath board 7 mm, 9 mm thickness 
Acoustic board 

7 mm, 9 mm thickness 
Waterproof board 

9 mm, 12 mm, 15 mm thickness 
Print board 

7 mm, 9 mm thickness 
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The standard sizes are; 

910 mm X1820 mm 
.1000 mmX2000 mm 

Construction of the Plant 

1. Locational Conditions 

The locational conditions for the 
plant are not 1 so stringent for this 
industry. In countries where the 
transportation of finished products 
is comparatively easy, plant location 
in the proximity of raw material 
supplies would be desirable. 

Especially when considering the 
fact that calcium phosphate plants 
provide lime of good quality as a by¬ 
product, it would be most desirable 
for calcium phosphate plants to 
diversify into the manufacturing of 
plaster boards. This would allow the 
by-product lime to toe utilized fully. 

At any rate, a location as close as 
possible to raw material supplies 
should be the primary determining 
factor when selecting a site for the 
construction of the plant. 

2. Required Plant Site 

Required plant site 10,500 m 2 

Required building site 4,800 m 2 

3. Required Machinery & Equipment 
The following machinery and equip¬ 
ment will be required: 

A. Gypsum Drying and Calcination 


System 

1. Oil storage tank 1 

2. Burning unit 2 

3. Gypsum feeder 1 

4. " conveyor 1 

5. " feeder 1 

6. » dryer 1 

7. Cyclone 2 

8. Blower 1 

9. Scrubber 1 

10. Bunker 1 

11. Conveyor 1 

12. Kettle 1 

13. Hot pit 1 

14. Conveyor 3 

15. ' Mill 1 

16. Conveyor 2 

17. Silo 3 




18. Conveyor 2 

19. Bunker 1 

20. Feeder 1 

21. Cyclone 1 

22. Blower 1 

23. Scrubber 1 

B. Forming and Drying System 

1. Mixer 1 

2. Forming unit 1 

3. Cutter 1 

4. Conveyor 2 

5. Paper feed unit 1 

6. Drying unit 1 

7. Oil storage tank 1 

8. Boiler 1 

C. Common System 

1. Industrial panel 1 

2. Instrument equipment 

and control valves 1 

3. Electric control panel 1 
(High tension and low 
tension) 

4. Electrical apparatuses 1 

Price FOB ¥740,000,000 


Operation of the Plant 

1. Operation Hours 

The plant is designed for 3-shift 
operation under an 24-hr work sys¬ 
tem, based on standard plant opera¬ 
tion of: 

24/hours/day 
30 days/month 
300 days/year 

2. Required Raw- & Sub-Materials 

Basis: 33,000 m 2 /m 

(Thickness 9 mm, Width 
910 mm, Length 1820 mm) 


Gypsum (dry) 208 t/m 

Paper (320 g/m 2 ) 22 t/m 

Pulp 2 t/m 

Slaked lime 0.6 t/m 

Additives approx. 1 t/m 

3. Required Utilities 

Process water 340 t/m 

Scrubbing water 1,000 t/m 

Heavy oil lOkl/m 

Steam (10 kg/cnT'G) 270 t/m 
Power 18,000 kw/m 

4. Required Manpower 

1. Chief enginer 1 

2. Skilled worker 25 

3. Ordinary worker 14 

40 persons 
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Assorted Feed Making Plant 


A SSORTED feed industry is gaining 
rapid worldwide attention in re¬ 
cent years as the need grows ever 
more critical to supply animal protein 
to the chicken, hog and cattle raising 
industries. 

The transformation of these indus¬ 
tries from small-scale operations to 
large-scale operations which promise 
profitability with greater stability, 
has brought about a change even in 
the system of supplying feed to 
grass-eating, herbivorous animals, 
and the demand for assorted feed 
has continued to grow at a sharp 
pace from year to year. 


In Japan, for example, the output 
of assorted feed during fiscal 1973 
was about 18 million tons, of which 
52% was consumed for poultry rais¬ 
ing, 28% for hog raising, 21% for 
cattle raising, and 1% for other 
purposes. 

The use of 52%, or more than one- 
half of total assorted feed output for 
poultry raising, is characteristic of 
the Japanese assorted feed industry. 
Perhaps this situation well under- 
scroes the great suitability of assorted 
feed to the poultry raising industry. 

The demand for assorted feed is 
believed to be increasing at the rate 
of some 1 million tons annually. In 
fact, today the volume of assorted 
feed utilized by various industries 
reportedly runs up to about 80% of 
total feed consumed in the country, 
indicating the vital importance which 
assorted feed plays in animal raising 
industries. 

Bullish demands have triggered a 
rush toward scale upping of assorted 
feed plant capacities. For instance, 
the minimum monthly production 
capacity of a plant newly constructed 
in fiscal 1973 was 5,000 tons, and the 
plant in Japan having the maximum 
monthly production capacity is 30,000 
tons. 

A wide Variety of materials is em¬ 
ployed in the manufacture of assorted 
feed, the more general ratio being 
maise 35.5%, milo 21.9%, wheat bran 
(mash) 40%,, molasses 2%, soybean 
grounds 9.2%, fish meal 9.5% and 
others. 

As for the breakdown of produc¬ 
tion costs in Japan, the cost of raw 
materials assumes a very high ratio 
of 86—90% since most raw materials 
are imported, while other principal 
cost items are labor 2%, production 


cost 2.5—2.8% and sales cost 7%. 

The processes involved in the 
manufacture of assorted feed are in¬ 
dicated in the attached process flow 
sheet. Briefly described, the follow¬ 
ing processes are involved. 

Processes 

1) Kaw Materials Faciliteis 

The supply of principal raw mate¬ 
rials and sub-materials are charged 
into silos and tanks, were these mate¬ 
rials are mixed with additives. 

2) Primary Crushing 

The raw materials stored in silos, 
tanks and warehouses are processed 
by primary crushing. Crushed mate¬ 
rials are further separated by means 
of a sifter, then stored in assorting 
tanks (hoppers) according to the kind 
of raw material. 

3) Assorting and Measuring 

Small amounts of additives are 
charged into the bins containing 
different assortments of raw materials. 
The raw materials stored in the as¬ 
sorting tanks are measured in ac¬ 
cordance with their use as poultry 
feed, hog feed, cattle feed and others. 

Raw materials of large particle 
size are generally used as feed for 
poultry, while raw materials of fine 
particle size are mostly used as feed 
for hogs. 

4) Mixing 

The raw materials thus weighed 
according to the kind of feed to be 
produced, are then mixed by means 
of a mixer. In this process, fatty 
ingredients are added to the mate¬ 
rials in order to raise the nutrient 
value of the feed. 

5) Molasses Mixing 

The feed obtained from the mixer 
is added with molasses whereupon 
assorted feed is obtained in bulk. 

6) Fine Crushing 

After the feed is mixed with 
molasses, it is further crushed by 
means of the 2nd crusher in the event 
the feed is used for hog raising. The 
feed is crushed to particle sizes of 
about 1-mm diameter in this process, 
and may be used as assorted feed at 
this stage. 

7) Pellet Making 

Assorted feed that is crushed into 
fine particles is further formed into 
pellets. These pellets, which are 
cylindrical- type and come in sizes 
measuring 7 mm in diameter and 2 
cm in length, are then dried. 



8) Packaging 

The assorted feed having been pro¬ 
duced by the processes described 
above, the product is next accom¬ 
modated in the product tanks, then 
weighed and packaged. 

The mechanical facilities required, 
for the assorted feed plant consist of 
the following: 

1) Raw materials storage tank and 
other facilities 

2) Crushing facilities 

3) Assorting faciliteis 

4) Processed feed facilities ■ 

5) Transportation facilities 

6) Dust collection facilities 

7) Packaging and bulk shipment 
facilities 

Here, a description shall be given 
of an assorted feed plant having a 
monthly production scale of 5,000 
tons, which is a most economical 
scale. 


Construction of the Plant 

1. Locational Conditions 

The plant location will depend 
largely on how the raw materials are 
obtained. In a country where most 
of the raw materials are available 
locally, a location near the raw mate¬ 
rials producing centers would be the 
most ideal. On the other hand, if 
the larger proportion of the required 
raw' materials are imported, then a 
location near a seaport will be more 
advisable. 

However, since some kinds of raw 
materials such as fish powder may 
generate foul odor, It may be neces¬ 
sary to construct the plant at some 
place away from general residential 
areas and away from city or town, 
areas. 

2. Required Plant Site 

Required Total Area: 15,000 m 2 

Plant Building: 1,200 m 2 

Raw Material Warehouse: 1,000 m 2 
Product Warehouse: 1,000m 2 
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Raw Materials for 1 ? QQ0 Tons of Assorted Feed 


Raw- & Sub- 
Material 

For 

Dairy 

Cattle 

For 

Beef 

Cattle 

For 

Poultry 

For 

Hog 

For 

Other 

Purposes 

Average 

* Maise 

7,7% 

12.9% 

47.7% 

22.3% 

34.7% 

35% 

* Milo 

19,6 

28.5 

18.0 

33.0 

12.4 

21.9 

Wheat 

0.2 

. ' — 

0.2 

0.8 

0.3 

.0.3 

Barley, naked 
barley 

1,4 

7.5 

_ 

1.2 

0.8 

0.8 

Other grains 

2.9 

4.8 

0.3 

1.9 

4.2 

1.3 

• Mash 

11.7 

7.8 

1.3 

6.7 

2.5 

4.0 

* Rice bran 

1.8 

3.8 

0.6 

1.2 

0.8 

1.0 

* Rice bran oil lees 

5.3" 

2.5 

1.6 

3.4 

2.3 

2.5 

* a-meal pellet 

2.1 

4.5 

2.6 

3.0 

1.7 

2.7 

Other 

12.0 

3.2 

1.1 

2.5 

3.7 

2.8 

* Soybean oil lees 

10.5 

8.0 

9.7 

8.1 

5.6 

9.2 

* Other vegetable 
toil lees ■ 

13,4 

7.2 

3,0 

3.1 

'. 4.5 

9.5 

* Pish grounds, 






3.7 

powder 

0.3 

0.2 

4.8 

3.3 

4.5 

Adsorbent feed 

0,1 

— 

1.1 

0.1 

0.6 

0.7 

Skim milk powder 

0.7 

— 

0 

0.6 

3.7 

. 0.3 

* Fat & adsorbent 







feed 

0.1 

0.2 

0.7 

0.2 

0.3 

0.5 

* Molasses 

5.8 

3,8 

0.4 

3.4 

7.6 

2.0 

* Additive 

0.1 

0.2 

0.3 

0.4 

0,3 

, 0.3 


Note: Items affixed with ? are essential raw materials. 


3. Required Machinery and 
Equipment 

1. Raw Material Silo 

2. Sub-Material Tank 

3. Pre-Mixer 

4. 1st Crusher 

5. Shifter 



6. Assorted Tank and Hopper 

7. Hopper Seale 

8. Mixer 

9. Pad Tank 

10. Molasses Tank 

11. Molasses Mixer 

12. 2nd Crusher 

13. Pellet Manufacturing 
Equipment 

14. Product Tank 

15. Product Measuring Scale 

16. Packing Machine 

17. Boiler 

18. Dust Collector 
Cost about ¥850,000,000 

Operation of the Plant 

1. Operation Hours 

8 hrs/day 
25 day/month 
- 300 day/year 

2. Required Raw Materials & 

Sub-Materials 

The quantities of raw materials and 
sub-materials required to produce 
assorted feed are indicated in the 
following table. 

Accordingly, the kinds of raw- and 
sub-materials as well as their mix¬ 
ture ratio can be determined as long 
as the specific application of the as¬ 
sorted feed in known. 

As we are concerned here with a 
plant capable of producing 5,000 tons 
of assorted feed monthly, the prin¬ 
cipal raw materials required per 
month will be as follows: 


Required Raw Materials/Month 


1) Maise 1,750 t/m 

2) Milo 1,095 „ 

3) Other grains 120 » 

(wheat, barley, etc.) 

4) Mash 200 ■■ 

5) Rice bran oil lees 175 •« . 

6) a-meal pellet 135 •• 

7) Other 140 » 

8) Soybean oil lees 460 » 

9) Other vegetable oil lees 475 >■ 

10) Pish grounds, meal 185 « 

11) 10) Oil & fat 25 - 

12) Molasses 100 «■ 

13) Additives 15 ■> 

3. Required Utilities 

1) Electricity 1,600 kWH 

2) Water 2t/h 

3) Fuel 156 kg/h 

4. Required Manpower 

Manager & chief engineer 1 

Total machine operator 2 

Packing operator 2 

Crushing operator 1 

Adding agent 1 

Maintenance ¥ supervision 2 

Pellet operator 1 

Shipment 1 

Boiler 1 

Pemixer 2 

Raw- & sub-material 

warehouse ' 2 

Electrical engineer 1 

Mechanical engineer 1 

Odd-job 7 


Total 25 
workers 


Technical Guidance & Training 

Technical guidance will be offered 
in conjunction with plant export, but 
the cost shall have to be determined 
as the case arises. The same applies 
to technical guidance. 

Conclusion 

This industry is typically a process¬ 
ing industry which employs farm 
products as the principal raw mater¬ 
ials. Accordingly, it is expected to 
contribute largely not only to the 
promotion and diversified manage¬ 
ment of the farm industry but also 
to the development of the dairy in¬ 
dustry. 

And as a basic industry, it is an 
industry that is promised a bright 
future and sound development. 
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Dry Cell Making Plant 


'T'HE dry cell is an implement that 
converts into electric energy, for 
—- effective use externally, the free 
energy decrement caused by a chemi¬ 
cal reaction of its constituent ele¬ 
ments. 

As for the principle of the chemical 
reaction involved, anodic active mate¬ 
rial (substance displaying strong 
electronic affinity as, for example, 
manganese dioxide and lead perox¬ 
ide) and cathodic active material 
(substance displaying weak electronic 
affinity as, for example, zinc and 
'— magnesium), are mutually isolated 

and immersed in an electrolytic solu¬ 
tion that reacts to generate elec¬ 
tricity. 

■ The dry cell is so structured that 
the electrolytic solution is totally en¬ 
closed in a chemically resistant shell. 

Today, by far the larger proportion 
of dry cells in use are manganese 
dry cells. Where Japan is concerned, 
for example, some 130 million units 
are being manufactured monthly for 
" domestic use and for export. 

Dry cells meeting international 
standards for export primarily con¬ 
sist of three kinds—R-20, R-14 and 
'— R-6, designed specifically for the fol¬ 
lowing applications: 

R-20 For illumination (flashlight), 
radios 

— R-14 For transistor radios, tape re¬ 
corders 

R-6 For illumination, radios and 
tape recorders, power source 
■— for miniature equipment. 

The demand for dry cells has in¬ 
creased tremendously in recent years 
with the propagation of tape reeord- 
'ers, players and transistor radios in 
the wake of the development of the 
home electrical appliance industry. 



Cerbon rod 

to contain 

the energy 

Upper covering paper to 
contain the anodic 
compounding agent 

to generate 

electricity 


Anodic compounding agent 
and zinc can separator 


Double-layered jacket 



While the demand for dry cells 
will differ widely according to the 
industrial level of the country con¬ 
cerned, the business of manufactur¬ 
ing dry cells appears as a highly 
promising industry, with production 
expected to increase rapidly with the 
propagation transistor radios, tape 
recorders and other electronic equip¬ 
ment as the living standard improve, 
not to mention the demand for dry 
cells for use in flashlights. 

In Japan, the dry cell industry is 
already regarded as an industry in 
which maximum returns are directly 
proportional to scale, so the industry 
is oriented toward large-scale produc¬ 
tion. Manufacturing systems are be¬ 
ing automated to provide the indus¬ 
try with a high potential for further 
development. 

Roughly two processes are available 
for the manufacture of dry cells— 
paste system and paper lined system. 
The former, an old manufacturing 
system, primarily consists of manual 
operations, while the latter or more 
recent manufacturing system is 
either semi-automated or fully auto¬ 
mated. 

Here, an introduction shall be 
given of a semi-automatic, paper 
lined system to produce 1 million 
units each of R-20, R-14 and R-6 dry 
cells monthly. It is to be noted that 
the dry cell manufacturing industry 
is essentially an industry based on 


the assembling of constituent parts. 

Accordingly, in areas where diverse 
sub-contracting industries proliferate, 
a comparatively small amount of 
capital investment will suffice. Other¬ 
wise, efforts will have to be directed 
at procuring the required materials 
and parts from foreign suppliers or 
facilities will have to be newly con¬ 
structed for the manufacture of these 
materials and parts. 

Process 

As described earlier, two systems 
are available for the manufacture of 
dry cells—pasting system and paper 
lined system. 

Basically, the pasting system in¬ 
volves the use of paste to insulate 
the internal part from external part. 
In this case, the thickness of the 
paste will be 1 mm—2 mm, with the 
result that the volume of maganese 
filling will be reduced. 

By contrast, a thin sheet of paper 
is used in place of paste where the 
paper lined system is concerned, re¬ 
sulting in the manufacture of dry 
cells displaying larger capacity and 
output. 

The manufacture of dry cells es¬ 
sentially consists of assembling the 
dry cell components supplied from 
the following four sections: 

1) Zinc can manufacturing section 

2) Manganese mixing section 

3) Reaction chemicals section 
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4) Compounding agent section 
That is, simply assembling the parts 
supplied from the four sections de¬ 
scribed above, in accordance with the 
process flow sheet, will be sufficient. 
A brief explanation of the assembling 
process follows. 

Assembling Process 

First of all, electrolyte is mixed and 
tamped. Meanwhile, the separator 
is inserted in the zinc can during the 
zinc can manufacturing and zinc can 
feeding processes. 

Next, after mix dolly inserting, the 
electrolyte is poured into the can 
and the insulating washer is attached. 

The carbon rod is then inserted, 
followed with wax sealing and top 
cover insertion. The paper tube is 
wound about the top cover and the 
bottom plate is fit at the base of 
the cell. I 

Finishing Process 

After fitting the bottom plate by 
assembling, the ■ cell is covered with 
a metal jacket, followed with crimp¬ 
ing to obtain the finished product. 

Finished products are tested for 
Quality, then packaged for shipment. 
This about sums up the processes in¬ 
volved in the manufacture of dry 
cells. Pasting one’s brand label on 
the cells before packaging may be 
advisable for product advertising. 


Process Fiow Sheet 



Construction of the Plant 

We shall concern ourselves here 
with a model plant capable of turn¬ 
ing out 1 million units of R-20 and 
R-14 dry cells, respectively, per 
month, or a plant having a monthly 
production capacity of 2 million dry 
cells. 

1. Locational Conditions 

Climatic and seasonal influences 
bear heavily on the manufacture of 
dry cells. Accordingly, a plant site 
located in some temperate region of 
more or less 20“ C will be the most 
ideal. 

Especially in regions characterized 
by high humidity or in countries 
where the temperature is high, the 
additional use of air conditioning or 
cooling facilities will be necessary if 
the required manufacturing condi¬ 
tions are to be met. 

This precaution must be needed 
particularly in the event the tropical 
zone is involved. Accordingly, a 
most careful selection of plant site 
is recommended first of all when 
drawing up any plans for the con¬ 
struction of a dry cell manufacturing 
plant. 

2. Required Plant Site 

Required plant site 10,000 m 2 

Building site 3,000 m 2 

3. Required Machinery & Equipment 
Water purifying equipment 
Electrolyte liquid making equipment 
Compound Agent making equipment 
Mix dolly making equipment 
Assembling equipment 

Finishing equipment 
Zinc can making equipment 
Metal jacket making equipment 
Paper tube making equipment 
Plating equipment 
Inspecting equipment 
FOB ¥270,000,000X2 line=5S0,000,000. 
(2,000,000 unit/M Capacity) 

Operation of the Plant 

The plant will comprise three pro¬ 
duction lines for the manufacture of 
1 million units monthly of R-20 and 
R-14 dry cells, respectively. 

1. Required Raw- & Sub-Materials 


a) Manganese 24 t/m 

b) Carbon rod 2,205,000 pieces/m 

c) Zinc 22 t/m 

2. Required Utilities 

a) Electric power 600 kVA 

b) Water 8 t/h 

c) Steam 7 t/h 

d) Air conditioning 

3. Required Manpower 


About 30—35 workers will be re¬ 
quired per production line under 


semi-automatic operation. Accord¬ 
ingly, since three production lines are 
involved, approximately 100—110 di¬ 
rect laborers will be required. 

4. Operation Hours 

As the plant is designed.for single¬ 
shift operation, the 8-hr work sys¬ 
tem is adopted, based on standard 
plant operation of: 

25 days/month 
300 days/year 

Technical Guidance 

Since some technology (software) 
will be involved in the manufacture 
of dry cells, some amount of know¬ 
how fee will be required, chargeable 
on a case-by-case basis. 

Experts will have to be dispatched 
from Japan upon conclusion of a 
plant construction contract. In this 
case, remuneration of $160/expert/ 
day will have to be borne by the 
plant side, also travelling and freight 
expenses. 

Local plant technicians must re¬ 
ceive a 6-month practical training 
on plant operation in Japan. While 
no training fee is. charged, the plant 
side will have to bear the travel and 
living expenses of the trainees. 

Conclusion 

The dry cell manufacturing indus¬ 
try appears as a promising business 
for developing nations. Namely, the 
wide scope of application and the 
sheer number of dry cells in use to¬ 
day well underscore the fact that the 
dry cell industry is characterized by 
a tremendous potential for quantita¬ 
tive growth and, consequently, that it 
is an industry that capitalizes on the 
merit of scale. 

This article is introduced here in 
the hope that it will prove beneficial 
not only , to men of enterprise who 
may be planning to establish a dry 
cell plant newly but also to manage¬ 
ment already in the business. 
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Plastic Container Box Making Plant 


T>LASTIC container boxes have fast 
A come into popular use in recent 
years as a packaging material to re¬ 
place wooden container boxes. Even 
in Japan they are being used widely 
today by beer breweries and drink 
makers, also for the storage and 
distribution of fish, vegetables and 
fruits. 

The popular demand for plastic 
container boxes has been triggered 
not only by a critical shortage of 
timber resources but also from the 
fact that plastic container boxes are 
far more durable than wooden boxes, 
not being rot by environmental ele¬ 
ments. In particular, whereas wooden 
container boxes are damaged or 
rendered unfit after being used sev¬ 
eral times, data show that plastic 
container boxes withstand use for 
7—8 years. 

And as the use of plastic container 
boxes is expected to extend over a 
far wide scope of applications hence¬ 
forth, the business of manufacturing 
plastic container boxes certainly ap¬ 
pears as a very promising venture. 

Another advantage of the plastic 
container box is its tremendous 
strength which allows numerous 
boxes to be piled one over the other, 
with the result that far less space 
will be required for the storage of 
commodities. Accordingly, it is in¬ 
dispensable for diverse industries re¬ 
quiring the handling of commodities 
in container boxes. 

While a wide variety of plastic con¬ 
tainer boxes is conceivable, here we 
shall concern ourselves with a plant 


using 2 kg of polypropylene pellet to 
produce plastic container boxes, 
measuring 600 mm X 300 mX 300 mm, 
for use in the handling, storage and 
transportation of fruits, vegetables 
and fish. 

Process 

The process itself is very simple, 
and a high-speed injection molding 
machine is employed. 

Although pellet polypropylene or 
granulated polypropylene may be 
used, here an introduction shall be 
given of a plant using polypropylene 
in pellet form. 

As for the process, material pellet 
is first charged in the hopper, plas¬ 
ticized with the screw, then an 
amount equivalent to one injection 
molding charge is fed at the tip of 
the screw. Next, the revolution of 
the screw is stopped and the plasti¬ 
cized polypropylene is processed by 
injection molding. 

The mold used for molding is 
passed through the chiller for cool¬ 
ing with water to obtain the finished 
product after the plasticized poly¬ 
propylene solidifies. 

The process introduced here a- 
chieves all these operations at the 
rate of once every 35 seconds. That 
is, the plant is a high-speed injection 
molding plant, as underscored by the 
fact that the average molding cycle 
of plants in operation today requires 
about 55 seconds. 


Construction of the Plant 

1. Locational Conditions 

In short, some location near con¬ 
sumer areas, or in the proximity of 
agricultural cooperative associations, 
large farms or wholesale markets, 
will be the most desirable. Its loca¬ 
tion even in cities will not be prob¬ 
lematical since the plant itself oper¬ 
ates comparatively noiselessly. 

2. Required Plant Site 
Required plant site 

30 mX50 m=l,500 m 2 
Required building site 

10mX25m= 250 m 2 
Raw material warehouse 

10 mXlO m= 100 m 2 
The warehouse , is used to store 
about 2,000 bags of polypropylene 
pellets, each weighing 25 kg. No 
special product warehouse will be 
necessary. 

3. Required Machinery & Equipment 
The machinery and equipment re¬ 
quired for a plant having a produc¬ 
tion scale of 61,700 units of 2-kg 
Resin used plastic container boxes 
monthly will be as follows: 

1) High-speed injection molding 

machine 1 unit 

2) Chiller (15,000 Kcal/hr) 1 unit 
The f.o.b. price for the above will 

be about ¥63.5 million. 

The standard incidental equipment 
of the injection molding plant will 
consist of the following: 

1) Screw 

2) Nozzle 

3) Nozzle extension 

4) Die locatering 











5) Nozzie-shut-ofT valve 

6) Pretection circuit 

7) Hydraulic value 

8) Automatic door 

9) Spool cutter 

10) Low-pressure metal mold 
protector 

11) Screw back-pressure regulator 

12) Fused resin pressure eliminator 

13) Screw tachometer 

14) Automatic temperature regulator 
of nozzle shut-off valve 

15) Mold cooling manhole 

16) Automatic centralized libricat- 
ing device 

17) Injector swivel 

18) Full automatic molding circuit 

19) Hydraulic ejector 

20) Electric circuit for air 

21) Spares (fuses, heater, etc.) 

22) Specialized tools 

Operation of the Plant 

This plant is designed to turn out 
61,700 units of plastic container boxes 
per month by using 2 kg of polypro¬ 
pylene pellets per container box. 
These container boxes, each measur¬ 
ing 600X300X300 mm, are employed 
for the handling, storage and trans¬ 
portation of fish, vegetables and 
fruits. 

1. Operation hours 

24 hours/day, 3-shift operation 

25 days/month 

2. Required raw-materials 

1) Polypropylene 

2 kg X 61,700X1/25 

=4,936 kg/day 

2) Pigment 17 kg/day 

3. Required utilities 
1) Electric power 


150 kW+18.5 kW=168.5 kW 



Products 


2) Mechanical oil 1,700 liters 

3) Cooling water | 100 liters 

However, since items 2) and 3) are 

recycled for re-use, they need be sup¬ 
plied only once a year. Accordingly, 
in the strict sense of the word, elec¬ 
tric power will be the only utility 
that will be required constantly. 
Moreover, the required electric power 
can be procured from the local elec¬ 
tric power company without having 
to instal a power generating unit. 

4. Required manpower 
Electrical & hydraulic engineer 

1 man 

Operator 1 manX3 shifts=3 men 
Odd-job worker 

2 menX3 shifts=6 men 
Total 10 men 
The term electrical and hydraulic 
engineer is not to be taken in the 
strict sense of the term. A general 
knowledge of the technologies in¬ 
volved will be sufficient. By odd-jobs 
are meant the work of properly ar¬ 
ranging the finished products, spool 
cutting and other odd jobs. 

Technical Guidance & Training 

Technical guidance and training of 
operators, as well as the electrical & 
hydraulic engineer, shall accompany 
the plant construction. 

A. Experts shall be dispatched to 
offer technical guidance, for which 
the party ordering. the plant shall 
be required to bear the cost of 
$150/day per expert, also travel, 
residential and travel costs. No 
technical fee will be charged. 

B. Technical training costs will have 
to be borne by the party ordering 
the plant, which will include $180/ 
day per trainee, also travel costs to 
and back from Japan plus residen¬ 
tial expenses. 


Conclusion 

In Japan, plastic container boxes 
are being used very popularly for the 
handling, storage and transportation 
of diverse commodities such as beer, 
sake, soya sauce, soft drinks, ham, 
sausage, poultry meat, fresh vegeta¬ 
bles, fruits and fish. 

The consumer market in Tokyo 
alone reportedly demands some 70,000 
plastic container boxes daily. As a 
more recent trend, the use of plastic 
container boxes is expanding into the 
field of handling and transportation 
of metallic hand tools since these 
boxes are quite strong and permit 
conservation of space. 

In Japan, the plastic container box 
manufacturing industry is one of the 
so-called growth industries. But 
even in countries engaged in the 
manufacture of primary products, the 
industry is expected to be a promis¬ 
ing venture that can be started with 
a reasonable amount of investment 
and operated with a small number 
of workers. 

Naturally, in this case, it is recom¬ 
mended that the venture be directed 
at the manufacture of plastic con¬ 
tainer boxes which are adaptable to 
products handled in large volumes. 
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Plastic Corrugated Sheet Making Plant 



/''’■ORRUGATED boxes and other 
materials made from corrugated 
sheet are popular today as packaging 
materials for the widest variety of 
commercial products. 

However., packaging materials made 
of corrugated sheet are unsuitable 
for packaging raw fish and other 
commodities which are wet or which 
must be packaged in a water medium. 

Instead, plastic packaging materials 
which are intrinsically resistant to 
water have come into popular use in 
recent years not only to cope with 
the kinds of problems mentioned 
above but also as a result of the needs 
dictated by changes in modes of liv¬ 
ing, transportation of commodities 
over great distances, and sanitary 
handling of foodstuffs and other 
commodities. 

Here, an introduction will be given 
of a plant for manufacturing plastic 
corrugated sheet that is versatile and 
from which water resisting and 
sanitary boxes can be produced. 

Process 

The plastic corrugated sheet and 
box making plant employs polypropy¬ 
lene and polyethylene as raw mate¬ 
rials and is based on the following 
processes. 

1. Blending 

As the primary process, polypropy¬ 
lene and polyethylene are blended. 

2. Extrusion 

That is, pushing the plastic mate¬ 
rial through very small boles to form 
fibers. 

The raw materials treated by the 
blending process are next extruded. 
For this process two extruders are 
employed. The No. 1 Extruder of 
two T-Dies produces two sheets, while 
the, No. 2 Extruder of one T-Die pro¬ 
duces one sheet. 

3. Vacuum Forming 

The two sheets produced by the 
No. 1 Extruder are sent to the con¬ 
tinuous molding machine. One of 
these sheets is corrugated while the 
other is used as the upper covering 
sheet of the corrugated sheet, thus 
forming a corrugated sheet covered 
on one side. 

4. Lamination 

The corrugated sheet covered on 
i one side is next sent to the laminator, 
where the sheet produced by the 


No. 2 Extruder is applied to the other 
side of the corrugated sheet, thus 
sandwiching the corrugated sheet 
from both sides. 

5. Stabilization 

The corrugated sheet obtained after 
the lamination process is then sent 
to the stabilizer to be stabilized. 

6. Trimming & Cutting 

The corrugated sheet that is 
stabilized by the stabilization process 
is further sent to the slitter/trimmer, 
where it is measured and cut into 
proper dimensions matching the size 
of the box to be manufactured. 

Double faced corrugated sheets are 
produced by means of the processes 
described above. Accordingly, in the 
event that the No. 2 Extrusion Ma¬ 
chine is not used, the final product 
will be single faced corrugated board. 

7. Box Making 

Double faced corrugated sheet or 
single faced corrugated board is used 
according to the specific kind of box 
to be produced. Corrugated boxes are 
produced by feeding either of these 
kinds of corrugated sheets into the 
box making, machine. For this, it is 
necessary only to change the blades 
of the ordinary paper box making 
machine. 


The process flow sheet is indicated 
in the attached diagram. 

The main, characteristics of this 
process are that no special die is em¬ 
ployed and that the thickness of cor¬ 
rugation can be determined freely by 
adjusting the sheet forming machine. 
In addition, the control of line speed 
as well as sheets of special specific 
gravity can be achieved easily. 

Corrugated sheets requiring special 
strengthening can be produced auto¬ 
matically. Also, corrugated sheets 
colored differently on both sides can 
be produced easily. 

Here, an introduction will be given 
of a standard flute double-faced sheet 
measuring 1,200 mm X 700 g/m 2 from 
among the sheets indicated in A—G 
and whose raw materials are poly¬ 
propylene and polyethylene pellets. 

In this case, the sheet will measure 
4 feet in width and 2—10 feet in 
length. The specific gravity of a 
double-faced sheet will be 500—1,000 
g/m 2 , of course. 

Construction of the Plant 

1. Locational Conditions 

It would be most desirable to con¬ 
struct the plastic corrugated sheet 
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■box making plant at a location as 
close as possible to product markets. 
Other locational conditions are mostly 
secondary by nature. 

2. Required Plant Site 

. Required plant compound area 

30 mX50 m = 1,500 m 3 
Required plant construction area 
10 m x 25 m X 4 m (height) =250 m ! 
The plant foundation as well as 
the machinery foundations should 
be made of concrete, the building 
structure—of light reinforced steel 
structure, and the roof—laid with 
slate. 

3. Required Machiney & Equipment 

1) Blending machine 

2) Granulator 

3) Extruder 

4) Trim-loss regenerations unit 

5) Vacuum former 

6) Laminator 

7) Air compressor 

8) Automatic coloring unit 

9) Screen. changer 

10) Chilling unit 

11) Slitter and trimmer 

12) Cutter 

13) Corona treatment device 

14) Printing machine 

15) Box making machine 

F.O.B. Price (2 lines): ¥400 million 


Operation of the Plant 

Product: Double-faced sheet, 

1,200 mmX700 g/m 2 
Production capacity: 

8 tons/day, 200 tons/month 


1) Hours of plant operation 
24 hrs/day, 25 days/month. 

(3 shifts) 

2) Required raw materials 
Polypropylene and polyethylene, 

8 tons/day 

3) Required utilities 

Electric power 300 kWH X 24 hrs 

X 2 lines= 14,400 kWH/day 
Water 41 m 3 /hrX24 hrs/day X 
2 lines=l,968 mVday 

4) Required manpower 

Extrusion 2 men x 3 shifts X 2 

lines=12 men 
Mixing 1 man X 3 shifts X 2 lines 

=6 men 

Product 1 man X 3 shifts X 2 lines 

=6 men 
Total 24 men 


Technical Guidance & Training 

Technical guidance and training 
shall be offered in conjunction with 
plant construction, the cost of which 
will be as follows: 

1) Technical guidance 

Remuneration of 120 per day will 
be necessary for technical experts 
dispatched from Japan to offer tech¬ 
nical guidance locally. Costs for 
travel, residence and transportation 
must also be borne. 

2) Training 

No direct costs shall be required for 
training. However, costs will have to 
be borne for trainees’ travel costs as 
well as residential costs. 


Conclusion 

Plastic corrugated sheet boxes can 
be used for the packaging of raw fish, 
fresh vegetables, fruits, electrical 
parts, frozen foods and many other 
commodities and products. Accord¬ 
ing, a wide and growing market can 
be expected for plastic corrugated 
board boxes in coming years. 

The fact that specially advanced 
techniques are not required for plant 
operation is another advantage in 
starting this business. 
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Flour Milling Plant 


TjTLOUR milling is perhaps one of 
the most ancient of industries. 
That is, it was for flour milling that 
man first applied the machine he in¬ 
vented, utilizing the machine to pro¬ 
vide motive power as a means of 
improving his living. In other words, 
flour milling has been known from a 
most early date as a means of ob¬ 
taining a desirable staple food by 
mechanical crushing and separation 
of grain. 

Flour milling is a vital industry 
that constitutes the hub of diverse 
industries supplying foodstuff to 
mankind, such as the farm industry, 
farm products processing industry, 
bakery industry, noodlefmaking in¬ 
dustry and others. Accordingly, the 
flour milling industry may well be 
regarded as an industry that is al¬ 
most as old as the history of mankind. 

Spectacular technical innovations 
have been achieved during the stages 
of evolution from the primitive sys¬ 
tem of hand-milling to the use of 
pneumatic rolls for milling today. 
And it is only natural that each 
country has its own history of devel¬ 
opment of its milling industry. 

The principle of milling wheat 
basically consists of extracting inner 
albumen from the wheat grain, or 
of separating the albumen from the 
outer covering of the wheat grain. 

Flour obtained through this process 
is recognized as a product of great 
international value owing to the very 
wide scope of uses it can be put to. 

Process 

The processes involved in the manu¬ 
facture of flour and other byproducts 
from material wheat may be roughly 
divided into the following three pro¬ 
cesses: (1) Cleaning, conditioning 

and blending of material wheat, 
(2), Milling and (3) Finishing. 

A. Cleaning 

This is the process to separate and 
eliminate sand, pebbles broken grains 
and other impurities from material 
wheat. 

The separation is achieved by utiliz¬ 
ing the following physical properties: 

a) Differences in the specific gravi¬ 
ties between wheat and mixed im¬ 
purities. 

b) Differences in the volume, width, 
length, shape and other physical 
properties between wheat and mix¬ 
ed impurities. 


c) Differences in repulsive forces 
between wheat and mixed impuri¬ 
ties. 

d) Differences in the critical floata¬ 
tion speeds between wheat and 
mixed impurities in air. 

Besides, the dust and other impuri¬ 
ties adhering on the surfaces of 
wheat grains are removed by water 
washing and by grinding. 

B. Conditioning 

Depending on where the wheat is 
produced as well as on the type of 
wheat, a wide difference will exist in 
the physical properties, of the wheat, 
as: 

a) Differences in the brittleness of 
the wheat covering. 

b) Differences in the separability of 
albumen and outer covering of the 
wheat. 

c) Differences in the hardness 
(softness) of the albumen part. 

Accordingly, the conditioning pro¬ 
cess is adopted to condition the 
wheat grains to suitable milling con¬ 
ditions. 

That is, the wheat is suitably damp¬ 
ened to a prescribed water content 
in accordance with the water content 
of the wheat, and tempered in a tank 
for about 20—40 hours to allow the 
moisture to permeate into the inner 
parts of the wheat. 

In general, damping is achieved to 
provide a water content of 14—15% 
to soft wheat, and a water content 
of 15—16% to hard wheat. Wheat 
that contains a particularly large 
amount of moisture is temporarily 
dried before being treated by the 
damping process. 

C. Blending 

The wheat thus conditioned is next 
blended. That is, since the qualita¬ 
tive characteristics of wheat, such as 
the protein content, albumen color 
and odor, as well as enzyme activa¬ 
tion, will differ according to the type 
of wheat, blending is achieved to 
make the best use of the independent 
characteristics of different kinds of 
wheat as a means of raising the pro¬ 
duct value. 

Milling 

In the milling process, several tens 
of roller type milling machines are 
employed to successively separate and 
reduce wheat grains into smaller and 
smaller particle sizes by a graduated 
process. That is, the gradual milling- 



system is adopted for milling. 

This system consists of the 1) 
Breaking, 2) Scalping & Grading, 
3) Purification, 4) Reduction and 
5) Dressing processes. 

A. Breaking 

In the primary stage of milling, the 
wheat grains are broken down into 
comparatively large particles. Name¬ 
ly, the inner albumen is extracted 
without crushing the wheat grains. 

B. Scalping & Grading 

Ceremona generated by the break¬ 
ing process is separated from the 
outer covering part by scalping. The 
fine powder contained in ceremona 
is also removed as much as possible 
during this stage. This is known as 
the grading process. 

C. Purification 

The minute fragments of outer 
covering which are found mixed in 
ceremona obtained by the preceding 
process, are next separated by the 
purification process. 

Namely, the fragments of outer 
covering are floated by a stream of 
air directed at right angles to the 
sifter surface from the underside of 
the sifter. As a result, ceremona is 
purified and, at the same time, par¬ 
ticle size classification is advanced 
further. 

D. Reduction 

The process of obtaining flour of 
desired particle size by crushing 
ceremona, middlings and dunst, 
which have been passed through the 
scalping, grading and purification 
processes, is known as the reduction 
process. 

In this reduction process, smooth 
rolls are used to prevent damage to 
starch, protein and other substances 
which comprise the basic composi¬ 
tions of the albumen part. 

The reduction process is achieved 
in a number of stages, for rapid mill- 
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ing of albumen under excessive mill¬ 
ing pressure will result in the genera¬ 
tion of flaky stock, or in the degrada¬ 
tion of albumen quality. 

In other words, albumen of differ¬ 
ing particle sizes and purity levels 
are partially milled at some suitable 
milling pressure by separate rolls, 
while remaining albumen is further 
sifted and sent to subsequent milling 
rolls for further milling. 

E. Dressing 

Albumen is milled into fine particles 
when stock is reduced in the reduc¬ 
tion process. However, the outer 
covering of the wheat grains remains 
either in its original shape or exists 
in the form of large fragments, so 
a sifter of fine mesh is used to sepa¬ 
rate it from flour. 

The mesh size adopted in the sift¬ 
ing process directly determines the 
particle size of the flour produced, or 
the quality of the flour. 

Finishing 

The flour obtained by means of the 
breaking and reduction processes 
(raw flour) features a characteristics 
all its own in points of purity, protein 
content and quality. 

Accordingly, a number of finished 
flour is suitably mixed together to 
obtain a product that combines the 
merits of a variety of finished flour 
and which possesses the desired pro¬ 
perties and characteristics. 

The flour is further bleached, its 
protein content is increased, its en¬ 
zyme activity is adjusted and nutri¬ 
ents are added, before it is obtained 
as finished product. 

The milling capacity of a single 
processing line is limited. Here, we 
shall concern ourselves with a flour 
mill having a milling capacity of 5 
tons/h and producing product flour 
containing 80% flour and 20% addi¬ 
tives. . 

Construction of the Plant 

1. Locational Conditions 

The plant location will depend 
largely on how raw material wheat 
is obtained. That is, a location near 
some wheat producing center will be 
desirable In the event wheat is pro¬ 
duced locally, but a location close to 
a seaport or a market center will be 
the more desirable in the event wheat 
is being imported. 

2. Required Plant Site 

Plant site 1,200 m 2 

Building 39 X 9 m=270 m ! 

(4-5 stories) 
Warehouse 12 m X 18 m=216 m 3 


3. Required Machinery and Equip¬ 
ment 

The machinery and equipment 
necessary for the plant are as follows: 

1) Screw Conveyor 

2) Measuring Machine 

3) Milling Separator 

4) Disc Separator 

5) Scourer Machine 

6) Suction Fan 

7) Double Cyclone Dust Collector 

8) Washer and Stoner 

9) Water Wheel Dampener 

10) Brush Machine 

11) Aspirator 

12) Rotary Magnetic Separator ' 

13) Pneumatic Conveying Equip¬ 
ment, Pressure Type 

14) Double Roller Mill 

15) Square Sifter, 6 sections X 27 
steps 

16) Square Sifter, 4 sections X 27 
steps 

17) Double Deck Purifier 

18) Suction Filter 

19) Bran Finisher 

20) Middling Mill 

21) Agitator 

22) Gyratory Sifter 

23) Packer 

24) Suction Filter 

25) Turbo-Fan 

26) Balancing Fan 

27) Receiver Cyclone 

28) Piping with Bends 

29) Bucket Elevator 

30) Shafting 

31) Hanger Channel Bar 

32) Automatic Constant Feeder 

33) Chain Feeder 

34) Bag Sewing Machine 

The cost of these machinery and 
equipment, which represent a plant 
of minimum scale, will be about 
F.O.B. ¥200 million. 

Operation of the Plant 

1. Operation Hours 

The flour mill introduced here has 
a milling capacity of 5 tons/h, so the 
volume of production will be deter¬ 
mined by the number of shifts adopt¬ 
ed on the basis of 8 hours per shift. 
In the case of 1 shift: 8 hrs/day 

In the case of 3 shifts: 24 hrs/day 

2. Required Material Wheat 

The volume of production of pro¬ 
duct flour will basically be determin¬ 
ed by the volume of material wheat 
processed. As the milling capacity 
of the plant under study is 5 tons/h, 
a material wheat supply equivalent to 
the product obtained by multiplying 
5 tons/h by the number of operating 
hours will become necessary daily. 

That is, the required wheat supply 
will be: 


5 tons/h x 8 hrs 

=40 ton/day under an 8 hrs/day 
working-system, and 
5 tons/h X 24 hrs 

=120 tons/day under a 24 hrs/ 
day working system 
Accordingly, assuming 25 working 
days per month, the wheat supply re¬ 
quired monthly will be: 

40 tons X 25 days 
= 1,000 tons/month (1-shift) 

120 tons X 25 days 
=3,000 tons/month (3-shift) 

3. Required of Utilities 

Electricity 270 kWH 

Water 5 tons/h 

4. Required Manpower 


The following number of workers 
will be necessary for a mill having a 
milling capacity of 5 tons/h. 



1 Shift 

3 Shifts 

Chief engineer 

1 

1 1 

Manager 

1 

1 

Engineer 

1 

3 

Skilled worker 

3 

9 

Odd-job worker 

5 

15 

Total 11 

29 


Technical Guidance 

Technical guidance fees and tech¬ 
nical training expenses will have to 
be taken into account in the con¬ 
struction of the mill, but these shall 
taken up as the case arises. 

Conclusion 

The kind of product flour obtained 
will depend on the kind of wheat as 
well as the place where the wheat is 
produced. The quality of the flour 
will also depend on the number of 
times the wheat grains and particles 
are passed through the rolls, so it 
will be difficult to produce flour of 
the same quality and properties. 

Nonetheless, the milling industry 
produces flour that is employed di¬ 
rectly as staple food or which is em¬ 
ployed as the material for producing 
foodstuff that is close to staple food, 
so it is an industry that is basic and 
indispensable for mankind. 
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Asphalt Making Plant 


'"THROUGH the ages, roads have 
played a prominent role in both 
industrial development and cultural 
interchange. Later, the emergence 
of efficient and sophisticated organs 
of transportation dictated a need to 
expand existing roads and to build 
new cobwebs of highways and roads. 

Originally paved with dirt, stones 
and cobblestones, the more popular, 
modern method is to pave roads with 
asphalt and concrete. 

The use of asphalt for road paving 
originated from the development of 
petroleum refining. Namely, the con¬ 
struction of asphalt roads was con¬ 
ceived as a means of effectively utiliz¬ 
ing by-product asphalt and to build 
better roads at definitely greater 
speeds. 

In Japan, asphalt roads appeared 
from the 1950’s and today some 80% 
of the country’s main and arterial 
roads are paved with asphalt. Where 
developing nations are concerned, 
new communities frequently spring 
up following the construction of some 
new industrial plant. And more often 
than not the pavement of roads has 
to be rushed even from the need to 
provide the means of transportation 
linking the plant to urban centers. 

Paving roads with asphalt being 
less costly than paving with concrete, 
the establishment of an asphalt com¬ 
pound plant appears as a promising 
business venture. 

Normally, straight asphalt is used 
for paving roads, which is character¬ 
ized by great ductility and viscosity. 
It is also highly resistive not only to 
water but to electricity as well. 

The asphalt plant, which serves to 
heat and mix aggregate and asphalt 
together for use in road paving pro¬ 
jects, is an integrated facility prin¬ 
cipally consisting of a dryer system 
and its incidental burning system, 
also a screen bin, storage bin, weigh¬ 
ing system, mixer and asphalt melt¬ 
ing system. 

Namely, macadam (crushed stone) 
and sand are dried, screened and 
mixed with melted asphalt to produce 
the paving compound. Normally, 
roads are paved with asphalt for a 
thickness of 5 cm to 10 cm, and the 
capacity of an asphalt plant is deter¬ 
mined by the number of square 
yards of 5-cm-thick sheet asphalt 
that can be produced per 10-hr work¬ 
ing day. 


Here, we shall concern ourselves 
with an asphalt plant having a 
capacity of 70 t/hr, or a capacity to 
produce 1 ton of asphalt compound 
70 times within an hour. 

Process 

The attached process flow sheet 
indicates the process involved in an 
asphalt plant. A. description of each 
of these processes shall be given here 
in the order these processes are en¬ 
countered in actual asphalt produc¬ 
tion. 

Roughly speaking, these processes 
consist of the aggregate line, filler 
line and |asphalt line, and the ingredi¬ 
ents treated by .these three process 
lines are mixed together by means 
of a mixer in the final stage. 

1. Aggregate Line 

First of all, aggregate is conveyed 
from storage yard to cold bin where 
a suitable quantity of the aggregate 
(sand and crushed stone) is further 
conveyed to the dryer by means of 
a cold elevator. The aggregate 
charged into the dryer is dried by 
heating it to a temperature of 170“C 
—180°C, then sent to the vibration 
screen by a hot elevator. 

The vibration screen is of mesh 
type and is divided into 5 stages. 
Here, aggregate is screened according 
to different sizes for further separa¬ 
tion before being charged into the 
hot bin. 

The hot bin is equipped with a 
device to automatically weigh aggre¬ 
gate of different sizes into suitable 
quantities for charging into the 
mixer. 

These are the processes involved 
up to the charging of aggregate into 
the mixer. 

2. Filler Line 

The material used as filler is nor¬ 
mally transported by truck, then con¬ 
veyed by filler elevator to the storage 
tank and further to the • surge bin 
by filler elevator. The filler is next 
separated by means of the screw 
feeder, weighed into suitable quanti¬ 
ties, then charged into the mixer. 

3. Asphalt Line 

Normally, asphalt obtained in. melt¬ 
ed state is used. In the event of 
asphalt in solid state, it is heated 
and melted in a kettle. 

The melted asphalt thus obtained 
is piped to where it is weighed, then 
sprayed into the mixer. 



That is, in the asphalt plant, the 
aggregate line and feeder line serve 
to treat and send the aggregate and 
feeder to the mixer where they are 
sprayed with asphalt while being 
mixed to produce asphalt compound 
that is used for paving roads. 

Construction of the Plant 

1. Locational Condition 

Since the asphalt compound is 
used to pave the road that is under 
construction, it would naturally toe 
most ideal for the asphalt plant to 
be located in the proximity of the 
road construction site. However, 
since the asphalt compound will resist 
hardening or other adverse condi¬ 
tions for a period of about two hours, 
the plant may be conveniently con¬ 
structed at some spot near raw 
material supplies as long as the as¬ 
phalt ' compound can be transported 
to the construction site within a 
couple of hours. 

2. Required Plant Site 

1) Plant area 5,000—6,500 nr 

2) Building 150 m s 

The plant area indicated above in¬ 
cludes the yardage required for the 
material stockyard. The building is 
used as office building and may con¬ 
sist of a simple, light structural steel 
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building with slated roof. The land 
area set aside for the building pre¬ 
vents the provision of rooms where 
employees can rest. 

3. Required Machinery & Equipment 
The machinery and equipment re¬ 
quired to produce 70 t/hr of asphalt 
compound or for a production ca¬ 
pacity to turn out asphalt compound 
at a rate of 1 t/cycle, as well as their 
specifications, are as follows: 

Required Machinery & Equipment 


Item Quantity 

1. Aggregate elevator 

A Cold elevator 1 

B Hot elevator 1 

2. Dryer system 

A Dryer 1 

B Burner 1 

C Fuel oil capacity 1 

D Blower 1 

3. Scavenger dust system 

A Exhaust fan 1 

B Dry dust collector 4 sets 

4. Screen bin 

B Hot bin 1 

A Vibrating screen 5 

5. Filler elevator 

A Filler elevator 1 

B Filler feeder 1 

6. Measuring system 

A Aggregate weighing 1 

B Filler weighing 1 


C Asphalt weighing 1 

7. Asphalt -feeder system 

A Transfer pump 1 

B Spray pump 1 

8. Mixer 

A Pugmill 1 

B Heating system 1 

9. Control operation system 

A Full-automatic control 

device 1 

B Mixing control system 1 

10. Asphalt hot oil melting system 
A Hot oil heater 1 

B Asphalt tank 1 

About ¥120,000,000 

In the event solid asphalt is used, 
the asphalt will have to be melted 
by heating it directly in a kettle, so 
an oil melting system will become 
necessary. 

Operation of the Plant 

The operation of the asphalt plant 
is normally stopped in the event of 
rain since the road paving work can¬ 
not be advanced under such a con¬ 
dition. Accordingly, an annual pro¬ 
duction level of about 60,000 tons of 
asphalt compound is regarded as an 
excellent performance. 

The 70 t/hr capacity asphalt com¬ 
pound making plant introduced here 
is capable of turning out 1 ton of 
compound at a rate of 70 cycles per 
hour. 

1. Required Raw Materials 

The materials used to produce as¬ 
phalt compound are asphalt, feeder, 
crushed stone and sand. In this 



plant, the materials are utilized most 
effectively, or virtually 100% of these 
materials is converted into asphalt 
compound. 

Tne ratio of compounding these 
materials to produce 1 ton of asphalt 
compound is as follows: 

Material 

A) Asphalt 6% 

B) Filler 6% 

C) Aggregate and sand 88% 

Normally, the size of the aggregate 

is 5—30 mm<£, while sand measuring 
2 mm^ is used. However, as the pro¬ 
duction capacity is based on standard 
materials containing 6% moisture, 
the efficiency will be lowered if the 
water content is higher. Conversely, 
the efficiency will be raised if the 
materials contain less moisture. 

Consequently, the quantity of ma¬ 
terials employed for a 1-ton/cycle 
will be: 

Asphalt 60 kg 

Filler 60 kg 

Aggregate & sand 880 kg 

The relationship between output 
and materials used will be as follows 
in the event of an 8-hr working day. 

Output 70 t/hX8=560 t/day 

Materials 

Asphalt 

60kgX70t/hX8h= 33.6 tons 
Filler 

60 kg X 70 t/h X 8 h= 33.6 tons 
Aggregate and sand 

880 kg X 70 t/h X 8 h=492.8 tons 

2. Utilities 

The respective quantities of utili¬ 
ties required will be as follows: 

1) Fuel oil 1 ton/day 

2) Electricity 168.5 kWH 

3) A small amount of circulation 


oil will be necessary if a hot 
oil heater system is employed. 

3. Required Manpower 

Since virtually all asphalt plants 
in operation today are designed for 
fully automatic operations, not as 
many workers will be required to run 
the plant as might normally be con¬ 
ceived. 

1) Chief engineer 1 

2) Operator 1 

3) Bucket loader 1 

4) Odd-job men 2 

5) Clerk 1 

Total 6 workers 

Conclusion 

While the asphalt plant is largely 
influenced by the weather, it is back¬ 
ed by a tremendous potential market 
catering to, among others, the grow¬ 
ing demand for road pavement. Ac¬ 
cordingly, the construction of an as¬ 
phalt plant should be determined by 
taking into consideration the indus¬ 
trial development, road construction 
plans and other basic developmental 
programs of the country concerned. 
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How To Start Smaller Industries (101): 

Photoengraving Making Plant 


PHOTOENGRAVING is a .method 
for producing metallic and other 
printing surfaces in relief, usually 
for illustrating purposes, from draw¬ 
ings, photographs, objects or textual 
matter, through the industrial ap¬ 
plication of photographic techniques. 

The business of photoengraving 
involves the photomechanical process 
of photographing reproduced photo¬ 
graphs, paintings and other so-called 
originals to obtain an image of the 
subject as a negative by means of a 
specialized reproduction camera, then 
producing the metal or resin plates 
primarily from the negative by photo¬ 
graphic exposure, followed with sur¬ 
face treatment to obtain printing 
plates. 

To elaborate, where printing is con¬ 
cerned, letters (types) are used to 
make compositions, and the descrip¬ 
tive photographs, diagrams, cuts and 
other graphical representations to go 
with the compositions are printed 
together to create the publication. 
The photoengraving technique comes 
into the picture here, and is applied 
to produce the photographs, dia¬ 
grams, cuts, advertising copy and 
other elements necessary for the 
publication. 

Needless to say, printed matter 
such as general publications and 
periodicals play a vital role in our 
living. For example, printed matter 
serves as a source of valuable infor¬ 
mation promoting our general know¬ 
ledge and improving our social cul¬ 
ture, in addition to allowing invalu¬ 
able cultural assets to be relayed to 
future generations, thus allowing a 
myriad of accomplishments achieved 
painstakingly over the years to be 
made known widely within a short 
period of time. Too, diverse data can 
be published simultaneously in bulk 
for speedy dissemination. 


Process 

When a photoengraver receives an 
order from a client to produce a 
photoengraving for use in some 
newspaper or magazine, for example, 
he will generally pursue his produc¬ 
tion work in the following procedure. 

1) Block copy reception 

Receiving the block copy 
from the client 


2) Block copy checking 

Checking and correcting the 
block copy 

3) Photography 

Preparation of photos, line 
drawings (negatives, posi¬ 
tives) 

4) Paste-up 

Producing the layout 

5) Plate printing 

Producing the photo-sensi¬ 
tive metal plate 

6) Plate etching 

Surface treatment of plate 

7) Finishing, inspection 

Final touches and inspection, 
. of produced plate 

8) Galley proof 

Checking the proof 

9) Delivery 

Delivery of plate to client 
The processes described above relate 
only to simple photoengraving work, 
but actually diverse other operations 
are involved such as planning, photo¬ 
typesetting and brushing. 


Description of Processes 

1) Block copy reception 

A description of this process hard¬ 
ly appears necessary. 

2) Block copy checking 

The block copy, including photo¬ 
graphs and line drawing supplied by 
the client for photoengraving are 
often faulty, so this process becomes 
necessary to provide the needed cor¬ 
rections to make the copy acceptable 
for photography as by ■ correcting the 
shades of the photograph, the lines 
of line drawings and letters (type 
face, type setting, lettering, etc.). 

3) Photography 

The photographs, line drawings and 
other elements of the block copy are 
exposed to photo-sensitive film by 
means of a specialized reproduction 
camera using reflected light rays 
that is set to the designated size. 
The film negative is produced by de- 
veloping-*fixation—*water washing-* 
drying. 

To break the, photograph, for ex¬ 
ample, down into small and large 
meshes according to the continuously 
dark and light parts of the photo¬ 
graph, a contact screen is employed. 

For this screen may be used a 
standard screen having from 10 to 



300 lines, or any of a variety of spe¬ 
cial screens. 

Photography constitutes a vital 
process determining the very quality 
of the plates produced, so particular 
care must be exercized to fully check 
and correct the shade of the photo¬ 
graph and to select the proper 
screen. 

4) Pasteup 

This is the process to arrange the 
developed negatives and positives ac¬ 
cording. to client designation in order 
to reproduce the original copy. Since 
intricate processes are involved such 
as the arrangement of the photo¬ 
graph, the type - face, the position 
and other details, the designations 
should be made accurately by the 
client. It is to be noted that a variety 
of jargon unfamiliar to the layman 
is used in paste-up work. 

5) Plate printing 

The negative obtained by pasteup 
is printed on a metal (zinc) plate 
and given trichlene phenomenon 
treatment to obtain a pattern that 
is an image reversal of the original 
copy on the face of the metal plate. 
(Fine coat plate is currently in use.) 

6) Plate etching 

This is the process of etching the 
metal plate. The defective or unnec¬ 
essary parts of the photograph or line 
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drawing printed on the fine coat 
metal plate are corrected by applying 
black varnish, the plate surface is 
next retouched with a diluted solu¬ 
tion consisting of nitric acid and 
precipitated magnesium carbonate, 
then etched by the powderless etch¬ 
ing system. 

For etching, a solution consisting 
of etching solution/nitric acid+sur¬ 
face-active agent+water is employed. 
The etching process is generally con¬ 
summated in about 10—12 minutes. 

As an end effect, reliefs are pro¬ 
duced on the metal plate, printing 
ink is applied on the protruding (line 
reproduction) parts, and the pattern 
is imprinted on the printing paper. 

7) Finishing, inspection 

This is the process to cut off the 
unnecessary parts of the etched 
plate. In the finishing process, an 
important task is to check with the 
original copy to confirm that the 
etched plate has been produced as 
designated by the client. 

8) Galley proof 

Ink is applied to the finished metal 
plate and a galley-proof printer is 
employed to obtain the galley proof. 
This consummates the processes in¬ 
volved in metal plate production. 


Determining the Production 
Capacity 

Sales revenue ¥4,000,000/m 

Unit cost of plate engraving 

¥16/cm 2 

Total plate area produced 
monthly 250,000 cm 2 

Cost of materials 13% 

Labor cost 38% 

Miscellaneous costs 24% 

(including depreciation) 
Profit Ratio 25% 


Construction of the Plant 

Locational conditions 

1) Location near newspaper offices, 
advertising agencies, publishing 
houses, etc. 

2) Location near printing offices, ad 
production firms, etc. 

3) Urban or suburban area affording 
convenient transportation. 

4) Near printing materials suppliers 
or related firms. 

5) Location where water, electric 
power and gas services are com¬ 
plete. 

Required Plant Site 

A. Plant area 180 m 2 

B. Building area 160 m 2 

(Single-story or 2-story 
steel reinforced building) 
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Required Machinery & Equipment 

1) Univard camera 1 unit 

53X64 cm (21X25 in), mag¬ 
nification 1.3—1/2, 0.8-1/5, 

power source 7 kVA 

2) Automatic film developer 1 unit 
Width 46 m, thickness 0.05- 
0.19, power source 1.4 kVA 

3) Reflection densitometer for 


original photograph 1 unit 

4) Penetration densitometer for 

film 1 unit 

5) Light table for paste-up 1 unit 

6) Light cutting table 1 unit 

7) Film dryer 1 unit 

8) Revolving printer 1 unit 


44X56 cm, power source 1.4 
kVA 

9) Automatic F.C. developer 1 unit 
53X64 cm, power source 1.4 
kVA 

10) High-speed powderless etch¬ 
ing device 1 unit 

70X70 cm, power source 1.4 
kVA 

11) High-speed cutter 1 unit 

12) Automatic galley-proof 

printer 1 unit 

13) Pollution inhibiting 

equipment (for treatment 
of waste water, developing 
solution, etc.) 1 unit each 

F.O.B. Price ¥24,500,000-26,000,000. 


Operation of the Plant 

1. Operation Hours 

8 hrs/day 
25 day/month 
300 day/year 

2. Required Raw Material 

The materials used in photoengrav¬ 
ing are available on the local market 
in most countries. 

For example, zinc plates imported 
from Japan, Germany, the U.S. and 
England are available locally, and 
petroleum products imported from 
Japan, Germany and the U.S. can 
also be procured on the local market. 
The same applies to other photoen¬ 
graving materials. 

Similarly, photographic equipment 
and materials used in photoengrav¬ 
ing are also being exported from 
Japan, Germany, the U.S., England, 
France and other countries, and are 
procurable locally. 

3. Utilities 
Electricity 20 kWH 
Water 20 m 2 /D 

4. Required Manpower 

1) Manager 1 

2) Engineer 2 


3) Worker 5 

4) Clerks . 2 

Total 10 


Technical Guidance 

A. Technical fee 

No particular patent right is in¬ 
volved in photoengraving. 

B. Technical guidance fee 
Dispatching of technical experts for 

3 months 

Guidance fee including residential 
expenses $13,000 

Training term and expenses 
Workers with technical experi¬ 
ence of 3 years 3 months 

Inexperienced workers 

8 months-1 year 
Expense for 3 months $5,000 

Expense for 8 months-1 year 

$ 20,000 


Conclusion 

Photoengraving is being utilized 
widely not only In the publishing of 
general printed matter but also in 
the printing of newspapers, magazine 
advertisements, corporate advertising, 
and posters in general. 

Thus, the photoengraving business 
is capable of changing the rhythm of 
life by allowing new knowledge to be 
absorbed from day to day through 
the provision of information to so¬ 
ciety. All this is the fruit of our 
information-oriented society, and the 
photoengraving business is destined 
to achieve further development and 
expansion henceforth as a vital ele¬ 
ment of the information and know¬ 
ledge intensive publishing industry. 

In general, the photoengraving 
business can be hardly expected to 
increase its revenues through mass 
production as in the case of, for ex¬ 
ample, the printing industry. How¬ 
ever, it is a business that can be 
operated quite soundly by steadfastly 
accumulating the profits. 
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How To Start Smaller Industries (102): 


Soy Sauce Brewing Plant 


C OY sauce brewing originated in an¬ 
cient China, later making its way 
to Japan. It was about 550 years 

— ago that soy sauce came to be adopted 
as a liquid seasoning in the form we 
have today. This was followed in the 
Meiji era with the first steps forward 

— to the stage of industrialization we 
have today. 

The unique flavor and the wide 
scope of applications of soy sauce 

.— have made this seasoning popular 
not only in Southeast Asia but also 
in the United States, Europe and 
Central & South America. As a recent 

— trend, it is being used increasingly 
as a seasoning for meat foods. 

Today, soy sauce is being produced 
by three principal methods—natural 

— brewing, semi-chemical brewing and 
mixed brewing. 

Here, we shall concern ourselves 
with a soy sauce brewing plant based 

— on the natural brewing system and 
having a production capacity of 2,000 
kiloliters/year. 


" Process 

The processes involved in the 
manufacture of soy sauce are shown 

— in the attached diagram. A general 
description of these processes follows. 

In the process of producing soy 
sause by . natural brewing, exoleated 

— soybean is first sprinkled with water, 
steamed, then cooled naturally. 
Meanwhile, wheat is roasted, cooled, 
crushed, then stored. 

— Exoleated soybean and wheat pro¬ 
cessed in the manner described above 
are the mixed together, sprayed and 
mixed with seed koki (mold), heaped 

— on koji trays, then furned into koji 
in the koji room. 

Koji germ spores germinate soon 
and continue to grow, aided by tem- 

— perature and humidity adjustments 
and stirring from time to time. In 
about 72 hours, koji is obtained. 

The koji thus generated is charged 

,—. into brine of 19° Be, then stirred 
frequently until it amply absorbs the 
brine. 

Koji in this state is called moromi. 

— By action of enzyme generated by 
hydrolysis of koji, the protein con¬ 
tained in the koji is decomposed 
while the starch is saccharized, with 

__ the result that amino acid and sugar 

are formed. At the same time, 


moromi is gradually aged by the ac¬ 
tion of fermentation by yeast and 
bacteria. 

In about 10 to 12 months after be T 
ing breeded in the manner described 
above, the moromi is pressed and the 
extracted juice is removed of pre¬ 
cipitate, then put over the kettle. 

When a temperature of 80° C is 
attained, fungicide is added. Pre»i 
cipitate is removed while 1 cooling the 
juice, or soy sauce, and bottling is 
achieved when the soy sauce cools 
down to obtain the finished product. 

Now, an introduction shall be given 
of the other details relating to a soy 
sauce brewing plant turning out 2,000 
kiloliters/year of soy sauce at a yield 
rate of over 72%, and whose product 
contains an average of about 1.3% of 
nitrogen. 

Construction of the Plant 

1. Locational Conditions 

As a soy sauce brewing plant uses 
a large amount of water suitable for 
drinking, the selection of plant site 
must necessarily take this condition 
into serious consideration. 

Other environmental conditions 
such as temperature and humidity 
will not exert as much influence as 
might be imagined, so any place will 
be suitable as the plant site as long 
as there is an ample supply of good 
water and raw materials are availa¬ 
ble easily from a nearby producing 
center or market. 

2. Required Plant Site 

Required plant site 6,000 m 2 
Required building site 
108 mX36 m X 6 m(h) =3,900 m 2 

A building having a concrete foun¬ 
dation, light structural steel frame 
and slated roof, will be sufficient. 




I 
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Weight measuring machine 1 

Separate chute 1 

B. Raw Material Treatment 
Equipment 

Raw wheat chage tank 1 

Sand bath wheat roaster 1 

Sand take away equipment 1 

Cooler for wheat roaster 1 

Wheat crusher 1 

Separate chute 1 

Charge tank 2 

Steam kettle 1 

Screw conveyor 1 

Vacuum system cooling 
apparatus 1 

Cooling tank 1 

Mixing screw conveyor 1 

Crumbling machine 1 

Seed mold spray machine 1 

C. Raw Material Transport 
Equipment 

Root blower 1 

Raw material transportion 
feeder 1 

Heaping transportion feeder 1 

Cyclon 1 

Heeping nozzle 1 

Transfer valve 2 

Hose 1 


3. Required Machinery & Equipment 
A. Raw Material Stock Equipment 


Raw material thraw in 
hopper 1 

Bucket elevator 1 

Screw conveyor 1 

Slide damper 2 

Silo for soy-bean flake 2 

Silo for wheat 1 

Slide damber 3 

Separate chute 1 

Wheat selector 1 

Measuring tank 1 


D. Automatic Malt Breeding 
Fermentation Equipment 

Malt chamber Koji room 3 sets 


Punching plate 16.5X3 

Support metal and frame 3 sets 
Rail 3 sets 

Partition side plate 3 sets 

Door opening or closing 
system 3 sets 

Self air conditioner 3 

Air washer 3 

Fan 3 

Duct and damper 3 sets 

Controlling board . 1 


19 



Koji remedial machine 1 

Feeder and defeeder 1 

Transportation truck 1 

Machine stage 2 

Air compressor 1 

Air accumulator 1 

High pressure washer. 1 

Refrigerator for self air 
conditioner 1 set 

Refrigerator 1 

Cooling tank 1 

Concrete tank 1 

Cooling water tower 1 

Refrigerator for salt water 1 set 
Salt dissolving tank 2 

Salt solution tank 2 

Salt water charify tank 2 

Salt water refrigeration 
tank 1 

Refrigerator 1 

Cooling tower 1 


Moromi fermentation tank 68 

E. Moromi Transport Equipment 

F. Press Machine and Accessories 


12 inches hydraulic press 6 
18 inches hydraulic press 3 
Moromi measuring 

instrument 6 

Filter cloth 5000 

Weight accumulator 1 

Water tank 1 

Filter cloth washer 1 

Taking off machine for 
cake 1 

G. Clarifying and Refining 
Equipment 

Raw soy-sauce clarifying 
tank 6 

Clarifying tank for 
pasteurization soy-sause 8 
Soy-sauce preparation tank 3 
Soy-sauce refining tank 5 
Heat exchanger for 
pasteurizing 

Filter for soy-sauce 1 

Precoat tank 

Agitator 

Refrigerator for soy-sauce 
storage tank 1 

Packaged air conditioner 
1 Cooling tower 

I. Steam Boiler Equipment 


J. Piping 

K. Electric Equipment 
Cost F.O.B. ¥400 millions 


Operation of the Plant 

To produce 2,000 kiloliters/year of 
soy sauce containing an average of 
1.3% of nitrogen at a yield rate of 
over 72% and in a fermentation 
period of 4 months by the natural 



Process Flow Sheet 


fermentation system, the plant will 
have to be operated under the fol¬ 
lowing conditions. 

1. Operation Hours 

The number of working hours per 
day will be 8hrs/day and operation 
is achieved on the basis of 22.5 days/ 
month and 270 days/year. 

2. Required Raw & Sub-Materials 
Exoleated soybean 

1.56 t/d. 35.9 t/m 422 t/y 

Wheat 1.56 t/d 35.9 t/m 422 t/y 

Brine 1.4 t/d 32.2 t/m 383 t/y 

3. Required Utilities 

Steam 1,425 kg/h 

Oil 500 liters/d 

(B, C class heavy oil) 
Electric power 298 kW 
Water 40 t/m or 175 liters/d 

4. Required Manpower 

The following number of workers 
will be required to operate the plant. 


1) Raw material handling, 

weighing, wheat selection 
and crushing 1 

2) Soybean exoleation 1 

3) Mixing, heaping, handling 

and caring of koji 1 

4) Brine preparation 1 

5) Moromi fermentation, 

control, transportation 1 

6) Pressing (Male 2, female 4) 6 


7) 

Refining 

2 

8) 

Bottling 

2 

9) 

Boiler 

1 

10) 

Engineer 

2 

11) 

Analysts (Male 2, female 3) 

5 

12) 

Odd jobs 

1 


Total (Male 17, female 7) 24 


Technical Guidance & Training 

Experts shall be dispatched from 
Japan to offer technical guidance in 
conjunction with the construction of 
the plant. Trainees will also be re¬ 
ceived. 

While not know-how fee will be 
required for soy sauce brewing, re¬ 
muneration of $160/expert/day will 
have to be borne by the plant side 
for experts dispatched. 

Technical training will extend over 
a period of 3—6 months. No training 
fee will be charged, but the plant 
side will have to bear the trainees’ 
travel expenses and residential (liv¬ 
ing) expenses. 

Conclusion 

Soy sauce is toeing used popularly 
in many countries to season a wide 
variety of foods. In fact, it is so 
much in demand today that exports 
from Japan are unable to meet con¬ 
sumer needs. As a natural con¬ 
sequence, soy sauce plants are being 
built increasingly in the United 
States, Europe and Central & South 
America. . 

In addition, the soy sauce brewing 
business has a great significance in 
that it raises the added value of soy¬ 
bean and wheat which are primary 
products. 

That is,, the great demand for soy 
sauce and the added value which the 
plant gives to soybean and wheat 
make the soy sauce brewing business 
a very promising one indeed. 
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Phosphoric Acid Making Plant 


_ pHOSPHORIC acid is a vital and 
basic chemical that lends itself 
not only to the manufacture of 
chemical fertilizers such as double 
_ superphosphate of lime, ammonium 
phosphate and ammonium sulfate- 
phosphate but also to the manufac¬ 
ture of various kinds of phosphate 
, compounds. 

Phosphoric acid and phosphate 
compounds have a wide scope of ap 
plications such as for the manufac- 
_ ture of detergents, metal corrosion 
preventive agents for electrolytic 
polishing, for hard water softenin; 
agents, and as an ingredient for the 
, manufacture of chemical drugs. 
Moreover, the demand for phosphor! 
acid and phosphate compounds ha; 
continued to grow steadily year afte: 

„ year. 

Phosphate ore is the raw material*—^ 
from which phosphoric acid is pro¬ 
duced either by the wet process or 
, the dry process. 

In the wet process, sulphuric acid 
is employed to treat phosphate ore 
to produce phosphoric acid. On the 
. other hand, an electric furnace or 
blast furnace is employed in the dry 
process to heat and reduce a mixture 
of phosphate ore, silica sand and 
, coke to obtain yellow phosphorus in 
a gaseous state. This is burned 
together with air to produce P 2 O 0 
that is further absorbed with water 
, to manufacture phosphoric acid. 

The wet process is the more eco¬ 
nomical in terms of manufacturing- 
costs. Here, an introduction will be 
„ given of a phosphoric acid manufac¬ 
turing system based on the wet pro¬ 
cess and designed to have a capacity 
for producing 50t/d of 30% phos¬ 
phoric acid. The process described is 
the most advanced available in the 
world today. 



Wet Prosphoric Acid Process 

In the wet phosphoric acid pro- 
^ cesses, phosphate rock and sulfuric 
1 acid are used as the raw materials 
to produce phosphoric acid and 
gypsum. Depending on the form of 
gypsum obtained, the process can be 
classified into three principal groups: 
The dihydrate method. The hemi- 
hydrate method, ’ The anhydrite 
method. 


All of these methods are founded 
on decomposition of phosphate rock 
with sulfuric acid or sulfuric-phos¬ 
phoric acids mixture under specific 
conditions of reaction to form a 
phosphoric acid and calcium sulphate 
slurry which is filtered to produce 
phosphoric acid and gypsum. 

The reaction conditions in which 
the selective formation of any hy¬ 
drate of calcium sulphate is effected 
are well known for many years as 
the relationship between the decom¬ 
position temperature and the P»Q> 
concentration in liquid phase of the 
slurry, and are typically illustrated 
in the Nordengren Phase Diagram, 
on which the distinction of these 
three methods can be clearly made. 

The Dorr-Oliver, the Prayon, and 
the Saint Gobain Processes are known 
to be based on the dihydrate method. 
Although various studies have been 
made on the anhydrite method, many 
difficulties in practical application of 
it exist. 

Nissan process is characterized with 
an initial decomposition of the phos¬ 
phate rock, using a sulfuric-phosphor¬ 
ic acids mixture to form a slurry of 
semistable hemihydrate of gypsum, 
and subsequent conversion of the 
hemihydrate in slurry to the stable 
dihydrate form. By the effect of the 
transform of calcium sulphate pass¬ 
ing through the transition zone 


shown on the Nordengren Phase Dia¬ 
gram, the Nissan Process makes it 
possible to obtain uniformly sized, 
chunky, and completely hydrated 
gypsum crystals and to finally achieve 
extremely high degree of decomposi¬ 
tion of the phosphate rock. 

Accordingly the Nissan Process can 
be more accurately called the hemi- 
hydrate-dihydrate method. 

Process 

The hemihydrate-dihydrate method 
of gypsum formation is the basis of 
the Nissan Process. Ground phos¬ 
phate rock, the raw material, is con¬ 
tinuously weighed by the rock weigh 
feeder (1), and then fed to the 
premixer (3). Meanwhile, 98% sul¬ 
furic acid is metered, then diluted 
and cooled in the dilution cooler(2), 
and, together with the return acid 
recycled from the filtration section, 
is fed to the premixer. 

In the premixer, the acids and 
phosphate rock are brough together 
and stirred vigorously under appro¬ 
priate reaction conditions to effect 
complete mixing of the raw materials 
forming a slurry. 

The slurry produced in the pre¬ 
mixer is decomposed in digesters (4), 
and is then sent to crystallizers (5), 
where it is mixed with the recycled 
seed slurry from the last crystallizer 
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1. Rock Weight Feeder 

2. Dilution Cooler 

3. Premixer 

4. Digester 

5. Crystallizers 

6. Cooling Blower 

7. Scrubber 

8. Exhaust Fan 

9. Slurry Pump 

10. Filter 

11. Receivers 

12. Seal Tanks 

13. Return Acid Pump 

14. Wash Acid Pump 

15. Gypsum Conveyor 

16. Vacuum Pump 


Flow Sheet of Nissan Process 


and air cooled in a step-wise manner 
in a series of tanks to optimum tem¬ 
perature levels for hydration of the 
hemihydrate calcium sulfate and re¬ 
crystallization to the dihydrate form, 
and hydration and decomposition are 
completed. This slurry, which con¬ 
sists of phosphoric acid (P 3 O s 30-32%) 
and gypsum, is filtered through filter 
(10) and washed. The first filtrate 
is taken out of the system as product 
acid and the filtrate is sent back to 
the feeding stage as return acid after 
being mixed with part of the first 
filtrate to adjust the concentration. 
The third filtrate is used for washing 
of the filter cake. The gypsum wash¬ 
ed thoroughly in the filtration stage 
is taken out as a by-product. 

Characteristics 

In general, the hemihydrate- 
dihydrate method is characterized 
with followings. 

(1) Good filterability of the gypsum 

(2) High recovery of P 3 O 0 , along 
with high degree of rock decom¬ 
position and the complete separa¬ 
tion of the acid from the gypsum. 

(3) Excellent quality of the by¬ 
product gypsum, making it highly 
suitable for manufacture of wall 
board and cement. 

(4) Stability of the process and the 
plant operation. 

The Process has been achieving 
especially good results in recent years 
to attract world-wide attention. 


Construction of the Plant 

Required Plant Site 

Buildings 192 m 2 X 3 stories 


Plant site 400 m 2 

Required Machinery and Equipment 

1. Rock weigh feeder^ 1 

2. Dilution cooler 1 

3. Digester 1 

' 4. Premixer 1 

5. Crystallizers 3 

6. Cooling blower 1 

7. Scrubber 1 

8. Exhaust fan 1 

9. Slurry pump 1 

10. Filter 1 

11. Receivers 3 

12. Seal tanks 3 

13. Return acid pump 1 

14. Wash acid pump 1 

15. Gypsum conveyor 1 

16. Vaccum pump 1 

17. Industrial panel 1 

18. Industrial equipment and 

control valves 1 


19. Electrical apparatuses 1 
FOB ¥610,000,000. 

I 

Operation of the Plant 

Operation Hours 

24 hours/day (3 shift) 

340 day/year 

20 days for warranty period 

Required Raw Materials 

1. Phosphate ores 151 t/d 

2. Sulfuric acid 13.83 t/d 

(In case of Moroceo 75BTL Ore) 

Required Utilities 

1. Electricity 4,500 kwH 

2. Water 750 t/d 

Required Manpower 

Engineer 1 

Operator 2 X 3 shifts=6 

Total 7 

Technical Guidance and Training 

As this plant is based on a patent¬ 
ed process, a know-how fee will be 
charged. However, as the fee is in¬ 
cluded in the cost of plant machinery 
and equipment, it will not be charged 
separately as such. 

Technical experts shall be dispatch¬ 
ed in conjunction with the construc¬ 
tion of the plant, for which the plant 
side will have to bear a cost of $160/ 
expert/day. 

The training of plant technicians 
will be conducted in Japan over a 
period of roughly one month. The 
plant side will be requested to bear 
the training costs as well as the 
travel and living expenses of the 
trainees. 


Conclusion 

The manufacturing process used 
by this plant is highly advanced and 
features remarkable efficiency and 
ease of maintenance. 

The phosphoric acid produced will 
be of very high purity and can be 
used, among other purposes, for the 
manufacture of phosphate fertilizers. 
As the demand for fertilizers is in¬ 
creasing rapidly as a result of the 
need to produce an ample supply of 
farm products in the face of the 
threat of a world food shortage, the 
construction of a phosphoric acid 
plant is considered to be a highly 
significant undertaking which will 
contribute to the ability of nation to 
resolve the problem of nutrition 
through their own efforts. 
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How To Start Smaller Industries (104) 


Cider Bottling Plant 


'T'ODAY numerous bottled commo¬ 
dities decorate the shelves of 
supermarkets and retail stores in our 
communities. Namely, bottles are 
being used popularly as the contain¬ 
ers of various foodstuff since they 
are sanitary, allow long preservation 
of foods and give an aesthetic touch 
to the products. In addition, in 
many cases the bottles can be re¬ 
covered and recycled for repeated 
use, thereby conducing to an effec¬ 
tive utilization and conservation of 
natural resources. 

All about us, we see bottles being 
used for distributing distilled pro¬ 
ducts such as beer, sake, wine and 
soy sauce, soft drinks such as cola, 
cider, lactic drinks and a variety of 
fruit juices, also medicated drinks 
and cosmetics. 

But by far the most familiar among 
these bottled commodities about us 
are distilled products such as beer 
and soft drinks such as cider, cola 
drinks and fruit juices. 

To meet the crucial need to bottle, 
for example, the vast volume of beer 
and soft drinks that continues to 
grow in demand, bottling plants today 
operate on a large scale and achieve 
the bottling operations at enormous 
speeds. 

For instance, the fastest bottling 
plant in Japan processes 1,200 bottles 
per minute, which is equivalent to 
twice to thrice the capacity of or¬ 
dinary bottling plants which are 
designed for standard speeds of 300— 
500 bottles per minute. Naturally, 
such a high bottling speed is achiev¬ 
ed only through fully automated 


operations. 

The capacities of bottling plants 
are determined primarily on the 
basis of the demand to be met; 
there is no set standard capacity as 
such. And no technical problem will 
be encountered in constructing a 
plant matched to smaller bottling 
demands. 

Here, an introduction shall be given 
of a bottling plant having a capacity 
of processing 2,400 bottles containing 
360 milliliters and 500 milliliters of 
cider per hour. 

The scale being relatively small, 
the plant can accordingly be con¬ 
structed with a comparatively small 
amount of monetary outlay. 

Process 

The manufacture of cider basically 
consists of mixing carbonated water 
and syrup, followed with bottling the 
mixture. The production system will 
differ to some extent on the output 
of cider. And as the plant introduced 
here is designed for a comparatively 
small output, the production system 
will rather be based on conventional, 
processes. 

As for the bottling process, the re¬ 
claimed bottles are first placed on a 
turntable and automatically convey¬ 
ed to the bottle washing machine by 
means of a conveyor system. Here, 
the bottles are washed clean, placed 
on a conveyor again for inspection, 
and only bottles passing the inspec¬ 
tion test are sent to the following 
process. 

In, the next process, clean bottles 
are filled with a fixed volume of 



syrup by means of the syrup filling 
machine, then filled with carbonated 
water and capped. 

The bottles containing syrup and 
carbonated water are next sent to 
the mixing machine where they are 
rotated to mix the syrup and car¬ 
bonated water well. 

The labeling machine then applies 
on the bottles the label or labels in¬ 
dicating the product name, brand 
name, bottler’s name and other de¬ 
tails relating to the product, after 
which the bottles are again placed 
on a turntable and shipped out. 

Where this plant is concerned, 
which is designed to process 2,400 
bottles/hour, the work of conveying 
and placing recovered bottles on the 
conveyance turntables as well as the 
work of product ship-out and pack¬ 
aging, are done manually. 
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In the event bottling is achieved 
on a larger scale by full automatic 
operations, the syrup and carbonated 
water will be mixed beforehand, mak¬ 
ing the system more streamlined. 
Naturally, additional machinery will 
become necessary. 

However, as described earlier, where 
this plant is concerned the work of 
conveying and placing recovered bot¬ 
tles on the conveyance turntables as 
well as the work of shipping out 
capped cider bottles, inspection and 
packaging, are achieved by manual 
operations. 

Construction of the Plant 

1. Locational Conditions 

Where the bottling plant is con¬ 
cerned, the primary factor to be borne 
in mind when determining the plant 
site is to select a location in the 
proximity of the source of supply of 
raw materials. While other major 
problems are not encountered, it may 
be advisable to give thought to 
whether or not the selected site 
would lend itself to ease of product 
marketing and recovery of used 
bottles. 

2. Required Plant Site 

Required plant site 1,300 m 2 

Building site 42 m X 23 m=966 m 2 

The building will be of light struc¬ 
tural steel framework and slated 
roof, and a part of the floor will have 
to be layed with concrete to allow 
installation of machinery. 



3. Required Machinery and 
Equipment 


The following machinery and 

equipment will be necessary. 


1) 

Inlet side turntable 

2 units 

2) 

Bottle washing machine 

2 units 


(8-bottle, 4-tank type) 


3) 

Bottle inspection lamp 


4) 

12-bottle syroper 

2 units 

5) 

6- to 12-bottle capping 



machine 

2 units 

6) 

Mixing machine 

2 units 

7) 

Labelling machine 

2 units 

8) 

Outlet side turntable 

2 units 

9) 

Boiler 

1 unit 

10) 

Conveyor system 



The respective processing sections 
of the plant are linked by conveyor 
belts. The cost of the plant, on F.O.B. 
basis, will be about ¥200 million. 

Operation of the Plant 

1. Operation Hours 

The normal working day will be 
based on 7—8 hours of work daily, 
with the plant operating for 22.5 
days/month, or 270 days/year. How¬ 
ever, if necessary, the plant may be 
operated on 2 shifts or 3 shifts. 

2. Required Raw & Sub-Materials 

1) 500 milliliter bottles 

2,400 bottles/hour 

2) Caps 2,400 pieces/hour 

3) Labels 2,400 sheets/hour 

4) Cider 

500 milliliterX2,400 bottles/hour 

3. Required Utilities 


1) 

Steam 4 kg/cm 2 , 

180 kg/h 

2) 

Water 

75 t/h 

3) 

Air 5 kg/cm 2 , 1,020 liters/h 

4) 

Electric power 

10 kW 

4. Required Manpower 


AS 

the plant will consist of 2 lines, 

the following number of workers will 

be necessary. 


1) 

Chief engineer 

1X2=2 

2) 

Bottle carrying-in 

1X2=2 

3) 

Washing machine 

1X2=2 

4) 

Bottle inspection 

2X2=4 

5) 

Syruper, capping machine 



1X2=2 

6) 

Labeling 

1X2=2 

7) 

Product carry-out, 



packaging 

2X2=4 


Total 18 workers 

Naturally, the number of workers 
must be doubled or trebled in the 
event the plant is operated by 2 
shifts or 3 shifts. 

Technical Guidance and Training 

Know-how fee will be charged for 
software related to the bottling plant, 
the amount of which shall be deter¬ 
mined on a case-by-case basis. 

Experts shall be dispatched from 
Japan in conjunction with the con- 





struction of the plant, for which the 
plant side will have to bear the ex¬ 
pense of $160/expert/day. 

As for the training of local tech¬ 
nicians, there is the method of offer¬ 
ing the training in Japan and the 
method of training the technicians 
locally during the test operation of 
the plant. This cost is included in 
the know-how fee, so no special 
training fee will be necessary. How¬ 
ever, in the event of training in 
Japan, the travel expenses as well as 
the living or residential expenses of 
the trainees will have to be borne by 
the plant side. 

Conclusion 

As pointed out in the introductory 
part of this article, the bottling plant 
can be put to a wide scope of ap¬ 
plications. And although much in¬ 
formation is available on compara¬ 
tively large scale plants, not much 
information is available on small 
scale plants, so we have ventured to 
give a description of a relatively 
small scale bottling plant as we have 
done here. 

A bottling plant of this scale will 
be the most suitable for a country 
where the bottling demand is com¬ 
paratively large and the markets 
located rather sporadically. 
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Sugar Refinery Plant 


"DEFLECTING the global uptrend of 

1 living standards and sophistica¬ 
tion of living modes, the demand for 
sugar continues to grow at a steady 
pace. 

Actually, civilian demands for re¬ 
fined sugar are rising with such im¬ 
petus not only in countries importing 
raw sugar for refining but even in 
countries exporting raw sugar, with 
the result that an insufficiency of 
sugar refining capacity is being felt 
all around against persistant, swell¬ 
ing demands. 

Under, the situation, sugar refining 
appears a promising industry that 
not only gives added vaiue to the 
product but also helps to satisfy the 
human desire for sugar. 

The refining of raw sugar primarily 
consists of removing the dark color, 
the ash content, the organic non- 
sugary ingredients and other impuri¬ 
ties, followed with refining to obtain 
sugar of high purity. 

The basic process flow involved in 
sugar refining has not seen any 
drastic change over quite a long 
period of time. But since 1955 when 
"the ion exchange decoloration system 
was first adopted, a number of tech¬ 
nological innovations have been in¬ 
troduced in the industry to attain 
~ automation and continuity of the 
processes involved as well as for the 
scale enlargement of sugar refineries. 

To elaborate, efforts have been 
“made to lower the product cost 
through diverse innovations including 
the bulk transportation of raw sugar, 
induction of pulverized coal decolora¬ 
tion system, decoloration by char 
filtration, complete automation of 
centrifugal separators, automatic 
sugar curing in forced circulation 
'type crystalizor, increasing the vari¬ 
ety of molasses products, provision of 
product silo, transportation of refined 
sugar in bulk or in containers, and 
"automation of product warehousing 
operations. 


Process 

Sugar can be refined by any of the 
following three principal processes: 

1) Carbonization system + powder ac- 
‘ tive carbon system + anion exchange 

resin system 

2) Carbonization system + grannular 
active carbon system-)-anion ex¬ 



change resin system 

3) Carbonization system + char fil¬ 
tration system + anion . exchange 
resin system (over 500 t/d) 

The major difference characterizing 
these three processes lies in the com¬ 
bination of the absorbent employed 
in the decoloration process and, in 
recent years, virtually all large-scale 
sugar refineries adopt system 3). 
Here introduces the 1) process. 

Process Description 

The attached process flow sheet 
indicates the processes involved in 
this refining system. A detailed de¬ 
scription of the respective processes 
involved follows. 

1. Affination Process 
While the raw sugar crystals them¬ 
selves are of very high purity, the 
film coating the surfaces of the cry¬ 
stals contain substantial amounts of 
impurities such as coloring matter, 
ash, invert sugar, organic acids, col¬ 
loidal substances and micro-organ¬ 
isms. The affination process serves 
to wash off and separate these im¬ 
purities to obtain affinated sugar of 
excellent quality. 

As for the process flow, raw sugar 
and green syrup affinated molasses. 


of about Brix 75° from the ware¬ 
house are mixed together by means 
of a mingler to obtain Magma that 
is heated by means of a heating 
mixer to reduce the viscosity in order 
to easen the removal of the film con¬ 
taining impurities from the surfaces 
of raw sugar crystals. The magma 
thus heated is then separated into 
centrifugal sugar by means of a cen¬ 
trifuge. 

2. Melting Process 

The surfaces of the raw sugar cry¬ 
stals having been passed through the 
affination process are now free of 
impurities, but the inner parts of 
these crystals still contain impurities, 
which are removed by melting these 
crystals. 

3. Carbonization Process 

In this process, CO» gas is blown 
into the melted sugar obtained by the 
melting process in order to remove 
insoluble impurities, dispersed sub¬ 
stances and suspended substances 
such as gum, pectin and colloids 
from the melted sugar by chemical 
treatment. That is, precipitates 
(CaCOd are formed to settle the im¬ 
purities for removal by absorption. 

To elaborate, lime water is mixed 
with the melted affinated sugar 
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(acidic) and sent to first carbonation 
tower. In general, four carbonation 
tower are used altogether. Towers 
1—4 are provided with C0 2 blow-in 
pipes, while towers 2—4 are provided 
with steam coil type heaters. 

The CO« gas that is employed in 
this process is obtained from boiler 
flue gas and purified by passing it 
through a washing device. The 
volumetric density of the gas is about 
9.5—10.0% 

Gas saturation is achieved while 
the juice is passed successively from 
first tower to third tower. 

The juice is finally heated in fourth 
tower, then sent to the filtration 
process. 


Process Flow Sheet 



4. Filtration Process 

Since the juice obtained by the 
carbonation process contains CaCOa 
precipitate, the juice is treated by 
this process to separate the precipi¬ 
tate by filtration to obtain a fine 
liquor. 

Decolorization by Powder Activated 
Carbon 

A fixed volume of powder activated 
carbon slurry is added to liquor 
saturated with carbonic acid, the 
solution is then agitated to allow the 
coloring matter contained in the 
liquor to be absorbed. The molasses 
containing carbon slurry is next 
filtered by means of the 2nd filter. 

The spent carbon of the cake ob- ' 
tained from the 2nd filter is further 
sent to the molasses affination pro¬ 
cess, then recharged into the melter. 
Namely, the powder activated carbon 
is employed twice as decolorization 
agent. 

5. Anion Exchange Resin Decolora¬ 
tion Process 

The fine sugar that is decolorized 
and refined by the activated carbon 
decolorization process is further de¬ 
colorized by using anion exchange 
resin. 

6. Concentration Process 

The fine liquor that has been de¬ 
colorized and refined successively by 
the preceding processes is sent to the 
crystallization process. The fine liq¬ 
uor to be treated for crystallization 
must be as pure as possible, and to 
achieve this purpose the concentra¬ 
tion processes adopted. 

7. Crystalization Process 

The fine liquor is evaporated in the 
vacuum crystallizer, concentrated, 
and implanted with seed crystals 
when the fine liquor attains a suita¬ 
ble degree of supersaturation to allow 
crystallization to set in by some suit¬ 
able impact force. Crystallized sugar 
is thus obtained. 

The crystallization growth is ad¬ 
vanced by further concentration but 
will be terminated when the cane 
sugar density in the fine liquor de¬ 
creases and a state of saturated 
density is achieved. 

Therefore, a suitable volume of 
syrup is added in the crystallization 
tank to supplement the cane sugar 
content to allow the concentration to 
be continued while maintaining, a 
suitable state of saturation. It is to 
be noted that this is a vital process 
determining the very quality of the 
refined sugar that is obtained as the 
final product. 


8. Curing Process 

The fine liquor thus concentrated 
is next treated by the molasses curing 
process. Here, the crystallized sugar 
is separated into sugar and molasses 
by means of a centrifigae. 

The sugar is washed, dried and 
converted into final product, while 
molasses is turned into final product 
after being repeatedly treated by the 
crystallization process and molasses 
curing process. 

9. Drying & Cooling Process 

Sugar obtained by the molasses 

separation process normally contains 
about 0.3—1.0% of moisture in case 
of brown crystal sugar or granulated 
sugar, and about 2—4% of moisture 
in the event of fine crystalline mono¬ 
saccharide sugar. 

To convert these into final prd- 
ducts, drying is achieved to lower the 
water content to 0.01—0.03% in case 
of brown crystal sugar and granulat¬ 
ed sugar, and to 1—2% in case of 
monosaccharide sugar. This is fol¬ 
lowed by cooling to room temperature. 

Dust removal always accompanies 
the cooling process. The final pro¬ 
ducts thus produced are stored in 
bulk and weighed automatically when 
being shipped out. 

The descriptions given above relate 
to a refined sugar plant designed for 
integrated processing. The produc¬ 
tion capacity of the plant introduced 
here is 200 tons/day, which classifies 
the plant among the category of 
small scale plants. 


Construction of the Plant 

1. Locational Condition 

The conditions of location will 
differ according to whether or not 
raw sugar is being produced in the 
country. 

In the event raw sugar is being 
produced locally, it would be most 
desirable to construct the refinery 
near a raw sugar mill, while for a 
raw sugar importing country a coa¬ 
stal environment would be a more 
natural location for the refinery. The 
setting would be the most ideal if the 
location provides convenient trans¬ 
portation and easy access to major 
markets. 

2. Required Plant Site 

Total area: 20,800 m 2 (130 mX 160m) 

1) Raw material warehouse 

4,500 m 2 (100 mX45m) 

2) Main factory building 

1,926m 2 ( 24 mX54 m) 
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6) Ion exchange-resin Colume 


3 .. 

7) Vaccum pan 4 >■ 

8) Product low grade centrifuge 

6 M 

9) Crystallizer 3. » 

10) Continuous centrifuge 2 » 

11) Dryer & cooler 2 >< 

12) Sugar silo 2 it 

13) Sugar packer 5 « 

14) Boiler 1 ■■ 


15) Steam tubine generator 1 
F.O.B. Price ¥1,500,000,000. 


Operation of the Plant 

1. Conditions of Operation 

1) Operations per day 24 hrs/day 

(3 shifts refining plant) 
8 hrs/day 
(Packing and odd job) 

2) Monthly operation 666 hrs 

3) Yearly operation 8,000 hrs/year 

2. Required Raw-materials 

1) Raw sugar 200 t/d 

2) NaCl 

1,2 t/d (0.006 t/ton raw Sugar 

3) Powder activayed carbon 

70—80 t/d (0.4-0.35 t/ton RS) 

4) Slacked lime 

1.6—2 t/d (0.008-0.01 t/ton RS) 

5) Kiesal guhr powder 

0.5 t/d (0.0025 t/ton RS) 


Shift process supervisor 13 

Chemical technicions 3 

Laboratory technicions 3 

33 

Packing and warehouse 
operator 20 

Grand total 53 


The remuneration offered the work¬ 
ers will depend on the wage stand¬ 
ards as well as the industrial en¬ 
vironment of the country concerned, 
and cannot be indicated here unilat¬ 
erally. 


Conclusion 

The demand for refined sugar re¬ 
flects a steady uptrend owing to the 
global upgrading of living standards 
and the brisk development of diverse 
food industries. Accordingly, coun¬ 
tries the world over are faced with 
the need to expand the capacities of 
their sugar refineries. 

In the backdrop of such a situation, 
the business of constructing sugar 
refineries stands out as a lucrative 
industry, and a basic industry de¬ 
dicated to supplying mankind with a 
product that tends to become ever 
greater in demand. 


3) Product warehouse 

1,080 m 2 ( 24mx45m) 

4) Workshop 50m 2 ( 5mXl0m) 

5) Boiler and Generator room 

480 m 2 ( 24 mX20 m) 

6) Track scale house 

5m ! ( 2 mX2.5 m) 

7) Pump house 8m 2 ( 2mx 4 m) 

8) Office, Laboratory, Rest room 

63 m 2 


3. Required Utilities 

1) Steam 400 t/d (2 t/ton RS) 

2) Power 

16,000 kW/d ((80 kWH/ton RS) 

3) Process water 

1,000 t/d (5 t/ton RS) 

4. Required manpower 


Manager 1 

Chief engineer 1 

Chief chemist 1 

Plant engineer 1 

Electrical engineer 1 


3. Required Machinery and 


Shift engineer 

1 

Equipment 


Shift chemist 

1 

_ 1) Affination centrifuge 

3 Sets 

Laboratory chemist 

1 

2) , Carbonator 

3 H 

Workshop foreman 

2 

3) 1st filter 

3 " 

Electrical forman 

1 

4) 2nd filter 

2 .. 

Maintenance foreman 

2 

_ 5) Checked filter 

2 n 

Power plant foreman 

1 


Composition of Various Kinds of Sugar 

Water Saccharinity Reducing Ash Content 
Content Sugar 

Hard sugar 0.01 99.96 0.01 0.06 

Glanurated Sugar 0.01 99.96 0.01 0.06 

Soft sugar 1.8—2.0 94.0 0.15 0.4—0.5 
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How To Start Smaller Industries (106): 

WiKiilen Desk & Chair Making Plant 


nr HERB the manufacture of desks 
A and chairs is concerned, the 
desks and chairs for use in offices 
are today mostly made of steel, al¬ 
though the desks and chairs for 
schools are still made of wood. 

As for the manufacture of wooden 
desks and chairs, there are actually 
only a very few plants which operate 
on a large scale and which are capa¬ 
ble of achieving integrated manufac¬ 
ture of desks and chairs from logs. 
In fact, there is hardly a plant that 
possesses such sales channels which 
permit the plant to be engaged 
throughout the year specifically in the 
manufacture of desks and chairs 
alone. 

Since a school’s annual budget for 
purchasing desks and chairs is deter¬ 
mined at the beginning of the fiscal 
year, the orders for desks and chairs 
tend to be concentrated in a certain 
period. 

Accordingly, in areas where lumber 
mills exist., most desk and chair mak¬ 
ing plants adopt the system of pro¬ 
curing the lumber they need from a 
nearby lumber mill and of engaging 
themselves in the subsequent, sec¬ 
ondary processing work of fabricat¬ 
ing the desks and chairs. 

In addition, as the market charac¬ 
teristic of this industry is quite differ¬ 
ent from that of other industries, the 
general pattern is for this industry 
to subsist as a local industry on a 
small or medium scale. 

Here, an introduction shall be given 
of a plant that procures lumber from 
a lumber mill and engages itself in 
the subsequent, secondary processing- 
work of fabricating the desks and 
chairs. 

Design of Desks & Chairs 

'The desks and chairs used by 
school children may be roughly be 
divided into two kinds according to 
the kinds of materials used. 

a) Desks and chairs whose construc¬ 
tion members consist entirely of 
wood. 

b) Desks and chairs whose desk top 
is made of board, chair seat of 
plywood or curved plywood, and 
whose legs and drawers are respec¬ 
tively made of metal pipes and 
pressed metal plates. 


In Japan, the desks and chairs 
used by school children in the ele¬ 
mentary grades are mostly made of 
wood and designed not only for 
safety (free of sharp edges) but also 
for long life and easy repair to with¬ 
stand rough usage during the many 
years of compulsory education. 

However, from about 1960, sharply 
rising wood prices and labor costs 
have gradually brought about the use 
of type b) desks and chairs which 
rely on the use of plywood and pipe. 

The kind of wood most generally 
used for making desks and chairs is 
lauan, while walnut, oak and similar 
kinds of wood are the most suitable 
for use as desk top board. In gen¬ 
eral, hardwood is popularly used, al¬ 
though softwood featuring minimal 
warpage may be used. 

Another Classification of Design 

c) Type in which desk and chair 
are separate 


d) Type in which desk and chair 

are connected 

In the event only chairs are ar¬ 
ranged for the enjoyment of some 
theatrical performance or gymnastic 
sport, type c) in which the desk and 
chair are separate, will be more con¬ 
venient and advantageous. 

Accordingly, an introduction shall 
be given here of the processes in¬ 
volved in the manufacture of the all- 
wooden type of desk and chair (type 
a) ) as well as the separate type of 
desk and chair (type c) ), 

Process 

The woodworking processes to pro¬ 
duce the respective parts of the desks 
and chairs are shown in the attached 
process flow diagram. In the dia¬ 
gram are shown the order of wood¬ 
working, the name given to the spe¬ 
cific woodworking operation, the kind 
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of finishing work to be given and the 
kind of machine used. 

The symbol ▼ indicated in the dia¬ 
gram shows a rough-cut surface, ” 
a surface that is finished by planer, 
chamfering machine or router, while 
ttt indicates a finished surface, super 
planed surface or sand-finished sur¬ 
face. 

Here, a plant turning out 70 sets/ 
day is introduced. 

Construction of the Plant 

1) Locational conditions 

It would naturally be the most 
desirable ' for a schoolchildren’s desk 


and chair making plant to be located 
near a lumber mill for easy procure¬ 
ment of material lumber and also 
near schools for convenient trans¬ 
portation of products. 

2) Required plant site 
The plant site necessary for manu¬ 
facturing desks and chairs for 
schools will be as follows: 

63 m X14 m=882 m 3 
As shown in the attached diagram, 
the plant layout includes the raw 
material pool and the product pool. 
The machinery of this plant is de¬ 
signed to provide a maximum produc¬ 
tion capacity of 120 sets of desks and 
chairs. 
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PROCESS SKETCH 
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3) Required mechanery and 
equipment 

Travelling cut-off saw 
Double spindle planner 
Four side planner 
Super surfacer 
Double end tenoner 
Rip saw 
Bench saw 
Hand feed planner 
Single moulder 
Double spindle moulder 
Boring machine 
Hollow chisel mortiser 
Router 

Spindle sander 
Universal sander 
Flat belt sander 
Hand free sander 
Boose 

F.O.B. Price: ¥34,429,000. 


including engineers, skilled workers 
and ordinary workers, will be 20 
workers. However, since this plant 
has a maximum production capacity 
of 120 sets/day of desks and chairs, 
some 25—27 workers will be required 
under a setup for the maximum pro¬ 
duction. 

Another Design of Desks 

The plant is also capable of produc¬ 
ing desks for two persons. Since the 
design itself is simple, this desk can 
be fabricated easily. In addition, the 
production volume can be increased 
by 30%. 

Since the desks are for use by two 
persons, it will be possible to produce 
desks equivalent to the work of 2.6 
workers at the same plant when con¬ 
verted into the number of workers 
required. 


Conclusion 

In general, what are primarily and 
basically necessary for the socio¬ 
economic development and improve¬ 
ment of the living standards of any 
country are the development and 
substantiation of the country’s educa¬ 
tional programs. 

Accordingly, as populations in¬ 
crease and a greater significance is 
placed on the need of providing sub¬ 
stantial education, the absolute num¬ 
ber of desks and chairs used in 
schools to be established newly is ex¬ 
pected to grow increasingly, thus 
offering a bright prospect to the desk 
and chair making industry. 

And the fact that the business can 
be started’ with a small amount of 
capital investment and with a limit¬ 
ed number of workers makes this 
enterprise all the more advantageous 
and alluring. 


Operation of the Plant 
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Required Raw Material 

1) Lauan is used as the principal 
raw material 

About 4.4 m 3 of lumber will be re¬ 
quired for producing 70 sets of desks 
and chairs. 

2) Required utilities 

Electricity 40 kW 

Oil 401/m 

3) Required manpower 

The number of workers required by 
this plant for producing 70 sets/day 
(8 hrs work) of desks and chairs, 


How To Start Smaller Industries 

Japan Consulting Institute 
(JCI) 

Hibiya Park Bldg., 1-8-1, Yuraku-cho, 
Chiyoda-ku, Tokyo. Japan 
Cable Address: JACOINST TOKYO 
Tel: (03) 213-8551-6, 271-9308, 271-1886 

Reproduction Without Permission Prohibited 


32 




Contents of How To Start Smaller Industries Series I to 4 


How To Start Smaller Industries 
Series 1 

1) Wall Tile Making Plant 

2) Ceramic Tableware Plant■ 

3) Grinding Wheel Making Plant 

4) Concrete Block Making Plant 

6) Polyethylene Bag Making Plant 

7) Fruit Juice Making Plant 

8) Fish Meal Making Plant 

9) Baking Plant 

10) Biscuit Making Plant 

11) Rice Milling Plant 

12) Cellophane Tape Making Plant 

13) Match Making Plant 

14) Pencil Making Plant 

15) Sign Pen Making Plant 

16) Toilet Soap Making Plant 

17) Powder, Granular BHC Making Plant 

18) Pump Assembling Plant 

19) Wire 8 Wire Product Making Plant 

20) PVC Insulated Wire Making Plant 

21) Kraft Bag Making Plant 

22) Yellow Board Making Plant 


How To Start Smaller Industries 
Series 2 

23) Foundry 

24) Bolt Nut Making Plant 

25) Electroplating Plant 

26) Automobile Repair Plant 

27) Agricultural Use PVC Film Making Plant 

28) Rigid PVC Pipe Making Plant 

29) Plastic Container Making Plant 

30) Polyester Button Making Plant 

31) Automobile Tire-Tube Making Plant 

32) Toilet Paper Making Plant 

33) Corrugate,d Board Box Making Plant 

34) Working Clothes Sewing Plant 

35) Sawmill Plant 

36) Plywood Making Plant 

37) Ice Making S Refrigeration Plant 

38) Canning Plant 

39) Can Making Plant 

40) Oil Milling Plant 

41) Coconut Processing Plant 

42) Candy Making Plant 

43) Instant Noodle Making Plant 

44) Aluminum Household Goods Plant 

45) Stretched Tape Woven Sack Making Plant 

46) Sanitary Ware Making Plant 

47) Refractories Plant 

48) Shoe Making Plant 


How To Start Smaller Industries 
Series 3 

49) Asbestos Cement Making Plant 

50) Simplest Re-Worked Fiber Making Plant 

51) Medical Use Textile Making Plant 

52) Blanket on Non-Fabric System 

53) Mosquito Coil Making Plant 

54) Men's Dress Shirt Sewing Plant 

55) Paper Making Plant 

56) Starch Making Plant 

57) Red Brick Making Plant 

58) Press_Molded Glassware Making Plant 

59) Rice Oil Making Plant 

60) Pipe Fitting Making Plant 

61) Umbrella Making Plant 

62) Sewing Needle Making Plant 

63) Coating Making Plant 

64) Arc Welding Electrode Making Plant 

65) Concrete Pole & Pile Making Plant 

66) Farm Implement Making Plant 

67) Cotton Towel Making Plant 

68) Glass Bottle Making Plant 

69) Printing Plant 

70) Fishing Net Making Plant 

71) Bicycle Tire- & Tube Making Plant 

72) PVC Wire Making Plant 


How To Start Smaller Industries 
Series 4 

73) Aggregate Making Plant 

74) Air Separation Plant 

75) Automatic Water Treatment Plant 

76) Bond Making Plant 

77) Chalk Making Plant 

78) -Coir Fiber Processing Plant 

79) Concrete Admixture Plant 

80) Crown Cap Making Plant 

81) Electric Steel Making Plant 

82) Fish Sausage Making Plant 

83) Irradiated P.E.Foam Making Plant 

84) Mosquito Net Making Plant 

85) Porcelain Insulator Making Plant 

86) Powdered Ore Separation Plant 

87) P.P.Yarn Bag Making Plant 

88) PVC-Asbestos Tile Making Plant 

89) Rotary Kiln With Pre-Heating Grate 

90) Rubber Beach Sandal Making Plant 

91) Sisal Twine Cord Softening Plant 

92) Wire Net Making Plant 





vjjiLLJI >gjf ut'i- MtUl 



o o r* r 1 ' “i -i "1 “1 -< 

-t — •< o ^ . 


•-I S t 
' t .]• ^ 

■ r t 




c_ 

V-. 

C 


!■ 


Q-. 


Ir* >C~ 

I -i ^ , , = 

C_ ''•• c. > 0 't „ 

K v - F E t 

1 - 1 - t V ‘ i- 1 T 

r r t t 1 1 r i 




i 


\ 


) 


i 













4_-Jj*!l 4_*Jt Id* 11 o^IA-sSI i— j «ili jl »-lss«ll tjjjy ^1 ji jl 4 | 

* ^IU! ^jL i i^Jl .yl! £* 3ij u 

t<SbApL*A*o 4^1^- <4i-fly ^ Sji 4lau*»^ll| t^lpl l ^ g li ^ wi*5^ c-Av^Ol 1 JwaSuS 

A Jl Jjiil A? ^ J* ° UL " o-rM ^ o^\ <->> ^ui 

. OuaJI olpli~JI 4,+aIs J^jj/l ij}d-\j mT li 
^ ol^ .AS ^»_J1 jAijLl (j IJljcj IjLi oi~>i&>“ jdi Jjj-Jl jl A Uj 

UU 1 /'y J^sA Ja“jA*j - 2 **^ JjH* ^ O^l-dall jls j^U-l eJjl (j jy>-j . Ja^_jl *j jjllflj 

, ^pLi^all jLiOl j* \_y *'y ifjiy 

j jACj l* jS 1 Ia^IaapI {fZx £ft Cy 3 u^o aIs ^.a*^!! Up 

JUI j* ■A» > " J®1* *^LIS 4 - J .*l1 s slja^jl «.ApL~a Jwfii 4 j j*!l 0 UL)I (3 Zj~y 

. 4J*ll £->jUll IapU-I ioLalsVIj 4 j>-jJ jjCJl ijJ-l ^§1 ^>iAalS 

40*11 cnU’'-—*'! 41*! J*!! Js> JaJ-1 ( 3 C 4 sLp i— jUl (J Ic ot>A *j_^; !— -*^301 jl 

^J1 t^j^JOll^ ^bj^^lall i **iLfljJI j ji*.Aw>sI ...X I P.AP tjliiAS'J 4.L. U . 0 ^a .^..- ^ L 1 «A,. ^s a 

.. 4jI_U»j 

(jl jIopVI (jwt; Io' yj. UJj * PJ isj* Sjj-® L^liiJl ■Jsj*' 

il^Vl *1 y (j* (jlfUl ^jjl—.Sl—Vl -Aj>*ll J.3) ixJ£>\^- ojjCj jl 1*_^3 jU-*>Vl 

* ^t^l ^4J1 jU^l ^\Sj\ jt£ j*lJl <J- 1*!1 

Ijjt j_| 4 jj*! 1 jl Jl ^ jjl*Jl il«A*lLwl ^jI ^\p lljlj ajj^ jl 1 j^- IjjJJ* »a*-aj ^JJ-1 (j^j 

. ^jLLJl ^jLt^j/l Jy*U j «UJl) idilij jUjsU 

&-&A-JL 


• jJj^ A 

(jUujt j * 


\^Yo (^U) jU 




LliVi (1 

j"** *a*mi j 4 0 y jl ^ 1 . ^ 1 1 Aj Aa>WI ., .. — jJ Vj ^.©V*!! \ 

3^ Jj * UjwiU *.* AJ>^*.*^j AA*f«ll| A*jl jl A3^ j *"* A*Jsa».;fc3! e «Xi 

Hj** <3 w»UJ <jA"J> 1 < ~r' , *i jf- £~>\j JiU Jp ^llj^/1 

. 'r^* y <j yjjjti I 
ZJ+ZliJ J *jR Jtr^ ( **> 

j* jl ^VX— j+*X*-J j * <-—Jl ^LLr A=~| UnJ J^* jl j\Ja^ <jl 

• apI—j. 1 j.* jJ ijpjj _^a j*Jl ^jtjj^lj Ai»-lJ.l k^.s>e— jJI 

*! \ Jl»* u-wai) wJlji ^J. J s--.il_* a 11 ol^f U J*.*!—Xi 

u°**^ <J*-1 a* ils>L‘j-\ JlfLj cJjLJtj oljii3l 

Xxf L*_j J 3 Iji»* AifV*j Js) j,i- \ <»j>j LUi t>jJs 4 J ^J i 

• ^y*T £j* 


• j—j! ■ i^c^sll c3 j **3^l»miM 11 l »1 

^!j!Vlj oUiaJlj OL-iaJlj Mj jl Jj^i-l j\ ^ y31 J Jt >t £-^*i 

1- "". 1 * i*i^1 • ^ * lj^*^J Ij—jIaI t . " ■ !& “ i^DjlA*il_j (J2j Vif 111. Afil, ■ » e0 £ 4-»*''*-“A1 


l—ti a^V^aJ! jl oAjvvi-1 oijp^l j* ajA*f aJ-* 5C.U ^Ji 3 

J *** »£k—Jl u 1 ^jjl j*^l • A«** jJ\ 

* A-> jJl Uj U>- 



ijwoVll ^xSaJ! <J ! ^!!Lp- a,»'L^__„a13 aj^v^up sii-.—il JLijj 

^ll31 A-Lr ^u* <Jl>c3i OK 'A.IIaS^j ij^IaaIIj a3jjJ^1^U5"11U a3Ui*«'^I J& - 

^A wA-*—Jl Jj* ^ ^ *!^ —— i W* (jy^Jj^Jl * Aj wLscil ;, „-mtf 

AlilU ^Lj ^jji j$\ i.y* ^_jl31 j iHaljl A-uaui! >j 1 (Jit 

— AjiJjA>- AjJai ^JiCl ^1 jPjL 5" Sj-JjP Jl\_ Ac- _*Jo.a> ASL» Aj 1 ^5 Aj^iJl 

« Jl^il \»AJ Ai»“ ^mS>j^» ^Jfc 


^AsUmJI ■ ^ j J r H * ** ^ ^ ■ 

uAuJa-o ^Iaaa Zla-^ly if _* A -J ,1 js 3_J.l < oJaU JbjCilj >—.^ail Jju 

, Ap\j3l jLdl 

2*Z*jjj£\ sL ^La>- 

£jaJI ^ 'j ^.^ail t^j ^Ls^,—ill i^J.-,»«.^-l fj* 

\Z>+»&+*a\ A3 *«J 2 -*Ji aJ_j231^j jjl j^a,^- i^jIa*.^ {jl f • >s1-kSUs 3*<llj 

4 ijj-'i'l ji—31 J^As^ A-fCjU^j^ll j iJiC-jlf-A! a 

ir*J^ is*j^ 

j^*ii di -I*"I'^ii a^l*aJ aJ j\ aj^ j*a 

l a \j£.*szs> A-Jlil31 ij f**J 1a. .>- Aia^—i A-l^*)l ©AA O'V Ij^^J ♦’L^J'^Jl 

«aa jk**0 ^A— 0 j( j'aJI ^*iA — .o^il wjAs«-p 1 ^A^ ci ^ j 

# a-sL^jJI 

i3 jf^-J 0 AaPjJ ^j-JW A^L<fc*31 ©AA (J>»jil ul 

Jp ^l‘A -1 Ui , ^U^13 aja>- JW-^l & ©^1*31 

* jj^jW 4 ^ »iAVj y j aj_^— wail s--*ii ji y >ji 

A.Jw»1l3l ^JU ^9 * 

4 ^ <£A*^sJl if t uf° 1 tA^ A-f A & ^». ^all l—JI^aII 

J-*U“I (J u-^iil jJaJ c.Uilj j 9 yi 1 Jp Lo >\ 

( JjuJj # LsSC-^V^ij^jl ijoy*ok i^jAjAlJl J.U A#l|I L)ii , s-^AJjjdl 

^ ^A^Ul ^>1 ^”1 tAl £~-A**L*Jl <£*0jA {Jl AjU 1(s 3 ( ..^ J l ^1 _J-* 


*\jl\ 

V I^SCJ1 AjA. _*^31 j ,_Jl j Jl£=s9 Jp A^ AflJl A*«JL*j 


,©1 jjf oij .-1 v^aj ?j-**j JjaJIj {5jUAlil Aj aJI j ^a jl Aj AoJI j 

V^les*!—>1 jpL> #VUj ^j?tJ31j CA>fejJu31 j If—JLJl j *JJ I—.-all AisiJJ A—jJj 



tiJt 5 ->r~* 



Y 


oiy&l jU«Jl W , U_ji Jf (Ji ^ JoJl 

. Cjtlsi 

» **^ J' u* J-*J' fiJ 

SfUdl L-ai gjJ 

<->iW' J^j ^j^'j J-*J' y* illaill <-*ii gy ijJti 

| ^ — - ...\j # 4-^^—i^U*»ll 4 -AOj “ y£j yMj ^■■» 5 s>.i ii B 

£jJ y ^il»j <Jy* cA*^** y F - 2A y •jpfl *—*" £jJI l>ii 

^■LjV ^5Cc * « 1»,w. H „ FD ~~~ 2 ^ 

* t * +L»$^ * ~ j +mrn & Ijf* 1 * *^ 


^ **y?^ u-jIj-* aHj^ *> Jj* (JjUJi ^ijJM IJLfc j 

♦ jJ$LJ> j\Z*J\ JJ J-^jKJ Jd\ *U*«£ ♦•U-j J.* J\ tji il^jL ,J~ 

J* ^ Ji/J J^JI j J*J| j-jjj jJ &Ui j-tJ| UL»^ 

J !*•!*« V l^iojj « J-*Jl J O^J J^l) »-k**J O-l-l JoJl 
(jljl- i».U» i L,,-» yj JoJl Jill JiUI ^IJjJSj i_iOjoJ>I JoW 

, *-J L < i l «JU 

Oa tAA J| J-* J ! “Uo OoJ y J ^vaLJI ^ i ^ymj 0—0 yji y-Luli JoJj y Uj j 

yl>iij iLljJI !ol* yL* <^y£j , j Aj yllJ 1>«l4J j!o)l 

. 4-o*— il J1 <-»Lai ^* y j tjjOo'" 

J»^jt ^y*iJ jrjjj -Uoajj «joj* JyiJ dL-'fJl »jUj »UU JoJi y »«—j 


J-olojjj'llI 4-l» £.y 


[ i « * +1 A • )x» • • xt * • 

4 * * <i 

min / 1 * 7 * 1 ^* 


f/a 1 * IT* 

Joj 


v_t» 


lJ-» L - « ll Oi tn 4 « n ly> \ UlJI 

j a ^ jl ^ j o '(ft ^j— m— j! co j ^ 


oliojl 4-a-ll 


i * Al - J A 
1 * 1 Bxj u B 


( )..+(.• )xt»• xi••^ 
( 1 T » + 1 T'* ) xf s ♦ xt * • B 
x> I Js I i_J\i If . A 

^iU /a / >_J 1i T . b 


f Icr* y ■ A 

_ _ f / i>k t * B 

^p\ «Ja M *> 1 




F— 2 A “\ x ^ y 4 J j .jJ 115 'U 


(!*» +)**)xTo*xi.« l(j^*) 

^sig j a j uJ\j x • 1 J^iil iilU 


f/c> VT ' ajIU 

yPULtfl jl jywJa JoJI j-y 


. (Jl^iil! JJlP* 


1»j|J- Aj^llail .J^U 




(a^) f^' • A i a4 ' 


T T 

(yU J j'i_jiW j_jl jSC» 

11 

(o^ 4 ) Jj .' i ^' 

IA- 

(^\jAjL5^) £*L-* 




juAU jjo 


4 jT- 

(f'j^jLf) yiS^' y^- 

Tt +T * 

(yj,) dLjl i!/ 

r t * 

(r'>^) p/ ->-** 

ijt • • 

(a^ 4 ) V-t^' 

Y* 

(yi*) K^y 

i T , 

(yU) ColiyU-; 




















&£&£$& 




mU ?i -i ■ *-1 ll c^L-Lo 6 


jAf 




(j JjL4 


i>J 






I 


* ‘jj^ 1 


I 


j^JI 

I 


i— 5C—Jif^ 


x*\ 


ojT Jyj—, 

I 


| Jji 


Oj\p| (^1 


■el/H 

Sail 


u ax» 

Uftj* 3 

X 


uk* 

cJljjJl 

if 




ck> 


r 

- p 

I~. 


lJI^sJI Jaj 

__ 


-ti JlyJI 1 


g 


- ^J>y % 


.sIjpI 


oil- 

I 


~~T~ 


Oj» 


_5ir 

I 


Aj^ )J> 


J^V 




jffelil, 


ujuJa-u 


'JZ 

0 J -l > 


* -> 


n 


J j£-j 

■ ojIpI 


X 




O" 




-4;fc, 



ol-ull j oiiflil £ 

oljjttj. ^»Lol! ipj-ff (\) o* UJjf JsCi 1 ^ J |j.«Uj oU5"Ul u jS^Sj 

ot*** (f) . ^Jlj’jVl J»5UL|jijTjll cTUI (v) . i_.SC—Jt 

.C—'^j Jal OJOjJ jl C—'V-P Jai (JU* i_i_!i^ll! oi J -»'» ( i ) . il Jl 

( vo- 9 ) t—».»ljru—J jS—j jj _It j ^l^s.U.1 

■U»^' ^ i>^v>T"m... o 2 '^-' £jJ i> r^»"\ • •»• • • 

. Jljtt Jp ^A'j’jVI **»» £jtl 0 *(•/*»•••»••• i)liUI 


^aU»- t^Jl5 

Vo* **^* £* J-* Jt (^*U J 39 ^ o*'Jt i Sji l—■•» Jil> JUoI-l fjj 

• jT —-ili 0* 3 L»Ip JjSCi ^Jl *Jl»iJl Jit—s*ll 

_Jtj jjjCJtj i_lC—)l H)a . ^utd! Jp i_.)!^sil J„UI U.i*j j 
*-. i«_ l l j i>jUJI t_jl_u3| 4 JiUt ^1 jaJI Jp ^JUull ■*—Jij 

<—3^1 »i» J-££ lSj£j • (FD - 2) j\Js& o* ~cZ\z a! jii\ J 

» obi (Jl (jlja—Vl JjlJI Jp Ul—r J j 

. i_—^jl Jp A»-_jajll iijll (_j O' <—>1131 OajII wSC_j 


**j4l 0* (jl jU-'Vl JaJI Jp <iC^l v_Jlji)l 1_.SC— i ij j >-1 *_0*J 

. *•*' Jt 

&iX& (Jjii ^aXc- Xx^aj A*i^o»3l ©Jl* 

aS\a Ioa (_5J • iJlc. ^io^t JlcuJI >i-o 

j^Ij <ji ^ — r~* \Jj*z ewU^-1 j X*}ji 

lPj £3 3a—* ^ • f^j-33 \jl l~o\S~\ Ujli 

y jVl ^ Uaj 

• 3am aJjSJI ^ajU^j^ ! I AFD - 4 S J>*j* —s 






























$ c= lJL--i«4i 


: (J ^«ail iijjis Uu-> Ijll 

• (_j)j! jU—» — S 

# j] j jlfMkli ^ 

• ®—} — 'f 

• £ — t 

: ^AiW v_— ^1 ( *') 

^> f lf,*^l 1 a yS 1j , L* J.2J i*pU*all ^joVail jXf I -^Uo ^jh ^e-\ j*ll o' 

. *-) jjJl ^-ajUJ. 1 ^ ^11 dll ^ 

<iJU*M L JUaj 

«U j-JlSl Z^la JU J^l J ^LII 

A«JjUl <J>! yoJ <A-Jjl wl^A4J 

^IseiJl ji j'i!ji.ll ;j* i_;j3*—> JaJ iUjj Ia j*&j v_— ,J&\J-} 

, diL JS> j p-iVl jl J J UA .2)1 j] 

; ijV-JI Aj ( ^ ) 

j iJ2-J 1 j jljJiC lj 1 dli-J i^JuaJ aS\1\ o-XA 4j 1 J..J1 ^ 

4 ^L>uJ (jo^* jj*I—JL j i—JI a) 1 (3 v 

; jl*—11. (v) 

v* j j i_ .£ju iJLf (j LsC #-*l>_j»jl jU-*U jj-i j u-j*xJLj o« 1^> -L^ib 

w c * - - “ " " ‘ 

. (■ 

♦ jl 

: o*\j AiS'U ( ^ ) 

jU-ll i\^z (j>j5Cj f \iV i^-Jl ^J ^ipli otaL ^1^1! c-p«>j *aA (jl 

* (__£ j *-1 A*Jo 15 fttal* ^ jUl 


v»*aJj ^ XaJ^UI j!ul«JL1 ) ot (jwU# u^j ijtjjA\ ^ . —. 

• O^L-aJI £ L*Ia 

ci j jUi j^«L-li ^ju J>U- 

1 ^ ^ ^—■ 4 ^j & iii-) Jt^ 

f _y^j « ^—>j 6 4 >j J—jlilj CJutlJl <3 ^ 

f U-il iJ^jIpI. +^a\\j p luT111 j jlaJ —,, 

• i * £ ’j if (_^ 

^j-*l^*oilj ^p! j^..._ J ) ^4—~J (j^»L»-ui L* 

^ I ^ t»-o ijLlji Ja * 5 eJJkj , olSC-iiilj •j 

• j<Z£ l^pljiti ua.il ^Ju*J ( ^ ) *ili) ( ^ i^i-j') 

< — J j lei K^£>^ e t *-?* »il 

« r fc} 

W — (jijL^L_J,l — JW-^1 ( 1 ) 

j <. — aI^J.1 — jiaiil ojuiCll ^*U,1 — 

<Jz’\ jU-* — ( J-*^1 yil — a—L ill ^aLJ,! - ^li 5 "li.J 

« CjIjjaJI {^^J. ~~ ^J^Ul 

: JSC^Jl ^ t \y<i\ ( v ) 

— j ^ j ..T.». ^ — 1 ^11 >- • ■. «•» - 

9 . <Az. Uj ^Ij cpj-^ 

^-.-•' ^■* £ * — t-i j- 5 ~ — C-J ji-i*'* — Jl ^ 5 ^-— u_—~^- 

♦ Ia>^j - 

\M j yj .*—*j j L S-“l'J-» JJ o^t (J•*^J' -1 ^- , ( (I ) 

. ^jU-l jsCJ UJp 

_j 0 Ji *L__£- i_ J a ~3; ^ J ^ 


sj jl jlc-~* ^J^* 25 aIj-^ 



^ jl jl<^— 4 


ROUND MEAD STOVE I01T 





^111 jrcoLJ*! ^1 jJl t \ ^>.1,J3JV1 ^ 4 ^i! 


HEXAGON BOLT (FULL THRCAO) 















. ^ i ^ j (V ^ • 

Aj\JaJl ^5 y*j ja u O^ l -*-^ — ^ 

. (.^J^J Jp J^-ai-1 J~^ri IT 

2aL-2.a Jp uK> tJjSl J j\ #1—JL* (__,j) J-*-»JJ U>^b U1 L_-^ — X 

, yj^ \gcXll) J| .^1 jll . j^2j Cl—A a&LU^ 

d Jfl ^J<< 1 J^rflll^ ^JJI l ml I ^j^.t.4 

4 ^ W- • «5^"” #-\<i ^-»*J1 # jf Ju-JJ (_? i i _ wflJtli ^<*1**]^ * -XA 

Jp OoLLa [jOj+as A^-lJ-l OjJ-> Oj}$ c>\*~&3 
• j%jL> Aa— i\jL* (jL-%oJ Jp JJ i—o-Uo jjli (jL«a2M ^sk.;>- j ^ 

« (_5 cl 

(Jt£L*>\ (J\ ojl^J-U ^ o^>x£ (j L m asJ I ^Ja* *^aj j 

Jp^a^* y^j \.i . Ar ■»■*.! 1 ^4A4*J J 9 b y*-\- »J >X*,i..,» j\ Aaa*I«AaJ 

4 £l)J js*j oli5"\i\ {--•'■**’j j (jbAlj ij^jti-1 dl5C-Jl 

4 ^xJ J^L>- jp Lo.U- £-^> 


Bi ijLJIj 5j^l y 25Up 

( i * ii ) i Sjr^ 

\y • • 


JjjOil X-Lf- 


^'j- >•'—• (\ 

1 • • 

M»r X 

l • • 

n/» ki X 

i • • 

A /V x 1 X 

T • * 

X»1 ' 

T • • 

A /® xl'l 


(j-lji ApJa—^ j3 5 jjJL~* j^UTU Ly z\j ^x 

ijT- 

A /I x t X 

,_,... 

n/r xi x 

t .. 

X XT X 

r * • 

n /» x t x 

\ • • 

A /T x t X 


v'-*- 3 y" (f 

i. • 

K 

i • • 

1 1 /® 

i • • 

a /r 

t • • 

X 

T • • 

A./® 


\a> p j 2pJo— j*j Aj^W 2) ^ £ 

1 . . 

A /\ 

1 • • 

\ i /r 

X • • 

K 

T • • 

3 1 /® 

T * • 

a /r 


-JH AaLP 


(£■*'■*- ylj' j't-'* (v 

AT^,Y® 

i x i /r 

*1X^X0 

1 X A/Y 

t i/o 

A x i 


A—IjL- 21 ( X 

A YjY® 

i /r 

Y^^T® 

A/Y 

T Y^Y ® 

1 . 


“swiiai J^jjn^j 

L-—J •A.IwjJl o^* 4 £^1^1 A a 1^*)I bJVp Ul * -VA 

. o f*i.-mp L 2&\ j j _^>LJJj ^£-1^1 

JilJl oljiurfl J*P -5 *31-5*111 *-XA ol jT 

4 L?^-^ tHj ‘■^H. tS*' 

I jUl jl<wll Jo**- ?Jl ( A ) 

AjI^ia^J Jp t uib jat*> 

Jp L^LAlil U \ JtA j XJ jb. . .yj*- (J, Ja-^-\ 

. jUai 

: jJ-^-p* 1 *^ ( j ) 

X^la-Jl ylai jT buLi q io SM y aJuaj ^ yu 

v jjjcii 

: a! j**a 11 Xl5”b ( J ) 

X^Jj ^i>\ will! ^ ^Tl« iijVsll 

a!» » .«,.». ) y^x^ .i jk& 4 X®wii\ 

4 j Aju ja ^JLuaJ oA-A b^****~**‘ 0 

: XJ J \a ^ r ) 

j\ Xa 1^*131 U V^*-Lu2 ^ a)Jp^-o>- ^v*^- A^VI\ o 

, ^ u_JjAJ ^ \ Xl^v^a-^ 

# j_r*^ AiiL*J\ ^U^Ut j 

; hjjj^> aJU.)I\ XJll]\ U\ O^ \ J 

. ^>j!l Ji^ ( x ) . J2*J\ JaAj; ( > ) 

jJjCJt LJLaJU y -\jjJl JaJL« jUj X X p* ^31 

Jl>jCUj u-»_y>e—• ^la^aJl J~*j| 

■ «\ JBh E> r^T 

-0- S L^S 1* * -l 

A— jjjl\ Ali”U *^f\+ \S 

gfnfl o [ M ynt 

cr]_^' uiiuJ Al^U E^±*lS^\j jyX2\iL£\* 

~gft$ o tS¥' 


7v.^ ^.i" 

N/ li^-waJI ^j! ,J-5oij Al^U 



\ JJ^A.wa.'\ aJ aI-5” \> 


,ji ^ fX X • J * 4 4 aJi*»]( J>A*lb iSj\^^ Vl\ 'J** m 

^ f \> v *♦»*•• Aa1 ^*J j 


l 4 N^! la 

j^jU^jUl >_«_)! ^It . ,11 ^} uS\* 

^)c> -mB* m 













J* 'IjJ-l Ji-J <JUo-l Jj—J flji-t lj-» U* t Jeuj 

Ja-^l j jjaill — 5JUJI okL*Jt J 

• oV l 

J j-ki Lp-i ^jj J* J'jJa-'itl JU*iJIJ 

• o-" 


4aJU 1| (g» 

Jjl-jlb ^ wJlj^Jb ijjLfc ^li*\ ojlil ^Ja-j {jI 

<J (£JJ0* ♦ ^*bi <Jb »-J *3^ ^Ja-* j^Sjj *-o!u Aij^Ul 

- e Aa*-^-* •C.lc' {}j*aJr>\ ^3^^ ^Ja-- <j} 

b«3tJl J jjjAaI.***]! ^.aJ U^ll 4^*2-* lp«jl ^A'l.Jlil Jj 

• *lib 4]—Pj a(jJLxll 3 ji-l*-» Jm/j , 


U* ic, .4~*ll Js^i 0,1 ***j iya*JI y JU?CJI ol 

*'-^' (i (J^Xi ojoJ-I U^i 'jJai 4jfiClij *^JaJI jf oU^I ^Joi, jjJki-t 
J^U jjjJ- 1 oU^. J :ky*ill IjIJIj , ijU<il;j| j\ 

Cijj’-l ji J , *5lkJI s\y* JjU Oj- (J! Li,| .stay 0,1ji-JI 

< icl^oJI ij \*~Aj ,^UaJI ol \j^S LtJ,ij .5LLJI taj-jl_^50 

*l_ta-!$U Jaii .^UaJI JL'wS yf ( Oy q\ !lij 

u-Uall Ji»-I ,yj , tiUjil i_~oJI oS"-* v, ^li^U Li, I liij 
•IjjiOL »>LLJl J*«<« i»->; ^*UJI (_jajV 1 oa**^* j 

0»j IS Ji"l—a ij-1 LSCjUyjl u^Xj ^ ,jj j-j j 

O* *-.-f j5)i ^ (jLUl ^ 'Jl Cjli'klJ , jUlc-^1 

WkJI cjXzz, o|» liSCij , VjJU^J Jj-JS ,yj j*J>\ i^b 
o^i aj'j cJil U J Fj .. A-i-wJl oto^! S,>k tij Jijii—J 

jUf jJ, LjLa^l Jai* (tr J J, l(J »^3 Jjl_jjl ,J»*I !j »bUaJt 0,1 J«t* 

♦ ‘* 5fc ko-* 0^5-^ ^aLJLI j i,Vi5Cllj J-ili il Q^,>« ^y 


ji-aii oj^Lii ^ov o* yij! Xiip —) 

* ^1^3^ ^ jtdi! C~,j)lj A~S lil C-Jjj j 

bkjk IJIjV yjl-l jA 31i|j 

• O* 


► bUall J jA -J5«)L ,bliiJl Jle ,L^5Cjb ,^Lklt jy ■ juS"' I i!li»j 

*bUaiij w»bl -kl(j *cll«allj (^ji-^li jbUxHj JSCjjl; 

• U« y%A-^4ll* *^-kit J 

aJLjjJI t.. 


ill ^'3^ 0,3/jySCll J y-£- JlSj 

, Sjy-'b'l o'J^." J'i- kUjj J-IU! jUI 

f5UoJI(j 

^^kj ,^k ^3 cljA^ai! £*&•> IaJjuj 

,3UaJI *\^- ij y*\j=>- Jp jl *>U» J~*y J '>*-1 

Jp *>UaJi (J ojjjii 3* 

r-lj3| j^a jli - iaij 1 j ®J^ls> jA j wJl—Ji w J a i ftl l 


LJljJUi (a 

, Ui\^ ^ il #\il AJliai) -Lj^Lnil ^.Ixail 3 jJju j 

,1^1, JoIJc 



M (•:•■*■'•) e-^Ji'j' (-4 

ijlji 







r~ cM 

|4~| j») Xi-W* 

K_ 

cJ- 4 * 







L^j (^,1* xyS 

H 

j_ji 

W_k: 

.,1>*)aSj|l,Sl. 







H ■ 

H 

lH 1 

M_ 

JOI | 







(h*^ c a ) f^TJ 

H 

cM 1 hH (t’C- j ) 

tcL» 







H < t - c"*) 


j-p 

+1 

i lM f 







4) cM [-*j 

w4~ii4 


«U imU | aJ* Jl bkl i ^ \ 

j\ ^pc-Jlj C->Jpb AscJaL* Uj»jjj ^jJ JjJ- atH j* ^Jau- 3^ J 
« *b}j1 * 

* {jfj^J < i ma.H ijj, jJp y*S <4j>- <s**»*hj 

• (J ^^*13-1 o u la.. * l * ilj i)\j! 


Ji-oii ( w 

■bijla— \ j ^lji-i j „ *^Uaii j\J-\j tj\ 

. jw^i wn» juvi 



.^k]l a^ 


1 Y 





-•--... 

.... 

u 

Iffy;' 

U 


dUjJl 0.5 Ua i w-if i^JI Cii-Utilj oU^LLI \ Jj-Uf- 


2j£- 2 . -.‘ jl\ ^L»jIaI) o\j^1.\ 

S^yS^ *r* 3Vr 

i ‘ ifcjlW^U 

1 • J' £.->* 

M • ..* * ; .. ... . . y V x ^Lit • • 

1 ... 0 * * 

\ .*j® * * -Uy \ o jj£** 

) ..kL /\ iy , . jy>j* 

\ .*./, i »y • • ^j* 

' .• -•♦.. • • • J#lj ££ yji ^Ul £j\±»a 

> ‘ .^LJliLJ^USU 


Uyy yjlWI r UU >\jl\ \ Jja* 


c* '•• 
^ 1 0 

c* >* 

i) to 

C* <• 
11 

jlf ,.. 
(jf 11 
J .j! 
¥ 1- 
J I,. 1 
J !_,» 1 

p • 


t>«W 

ij jtfCW \ i 
>^>^5CJl 

f 

it jl o—fjl 

lij\^ll \*>^al\ 

Ls'frjj? u**^- 
^j^SCJI V' 

£*> (_y»^»- 

yljp. J y««J! ( _y»w 


P»V) i/ 


ill j\ 

0>A»^ ^la«* 

juJ 




<_V*-Jlj del'll 

i uji ,j\J1 Aiiji J-jd cVoJUj c,L_iTU! ( ) y 

. a j \ n r j • • • y ^ jll \ tV-4-' 

* C5 A cA*Uail 

. *apU\. j,\j ji/ \ ^J. * • *y 

. jil \ > • • • ui-i».ii J^ 5 

. ^if s» a • • Jr^ 

: ^ IjUlAjl ^^kll 

\ y-J-lp ■' 

» JU T 

^ Ojyt \ . trJ-V* 

jiyi 

. 4-piJUo iiLt> (j ^-2> 61 <■ — ' 

o^AI 6^S^i u'l l r*^ - "f 

dili _j\ L.II.1^1 .L. JU*-^ (_!'*'*^ 6* L-1"^ 

,. oU* ,y IjuS” XJ 6^> Jp 

jijij .Uac-1 'iij . li V~* 

. *111 

, >* 1 1 — T 

uuujtj i«ijlj au ayiaii J-*ii V>ji ^1“* 

Iju &S-*j a->j **j^. jUii i»jjij at. ij-» u t*jj> ijt* 

+ \mj jA Ijl* J u.— 


4**J^yl ^v«LuJ»! (Jli< 

i^Jjtl _*j.t—11 *^li» J* ^1 *yJa.il jit* i6* v >*-ll O'l 

Jl: jit-j (jl* t^jl *H—Ja* b ii>j^l ,J*l_^llj tJjjJ-l-- 

f .ii-l**!! j 1 j 

j A»J> J (jSCt j^>*n oil^ 161 J.1a* (i' 'tH 5 <jl^*V^ —t- 1 ' -5^ 

, , *JSlt j (***- 

. J^' r 

• li* 1 * * (^1 

, A* A • • . 

. jJf r * i»ll»!l 
. ( Jp^I jJ- 1 ) A * . . jl-d' 

. TAKT.^j 

, 

, *Ja» s £ i--*j£ / {^yT 

, a>"\ TAKT o>j 

^ij\ ^ ^jjJllll tAt**. ot**j ^’jll *S1^ ol*^ (j*^ll jl 

1.1_ % J j> yl* jll o'^ll 61 J' 1 y*j . J~y 'ry^ 

u;ji £j) jp aiij) 1—*y VI* ->' 

ijU:-'lll ai-l (jSV jTl *>liJl ^UbJ ^1j^66.1j . j-»J' ^*11; 

.JUI 
























(j IJ J , j&-\ (Jl Jk^J ^ ®«>^_jl-~i\ (^,1 J1 

• • . £W\ 

^IpL* cA: jViiii y i*iai iisi* ij,« ^*^ji ^iziyi iiUa 

. ( h j * </ J fjJi J 


i.u^j) i^uai 


ii-a \y 

!aU 


j* 


• « — ^ "\ t 

A • 

> 1 “ - 

a A • 

^ • 

. • - \ A • 

\ • 

\ • - 

a • • 

r • 

\ - ^ • • 

\ • 

n S - 

• A • 

> • 

\ -\ - *\ a • 

> • 

\ o — 

1 £ • 

\ » 

M - V • • 



^ a • 

\ • 

\. 1 - ^ • • 



TV ♦ 

> • 

T * - V ‘ • 

-\ 

T A • - 

\»» 


r • - v »• 

■\ 

T A * — 

U» 

> • 

<r• - ^r» 


t • ♦ — 

vr» 

\ • 

r • - ^ • * 


i • • — 

\ r » 

^ « 


dbi+Jl L J U & ^ 

1U i-JLP ^USAjJ l jL&j (Jj W* 

i yk L->^*ij jJI ^1 JaaII j cJc £^ V-^ ) 

* j- x '••*£! *>• • ♦ 


Ca— iliall £• OUJl (J cJjl*—^ cAjl-kl ipll-o (jl 

J[ y^j liJ^\ »oa j LjliUl JsUall XpI _Z-o , y iSUl 

• Jstiailj ^ll*aJl ju iiJjli 

<j**A Jsliail AjJi j*+»j i—J (J^£j JaUall oaJljC-J (J^i Olpj 

« i-Jjdll cJ^UaaII (J <" A JjtlJl ,>1 \ j ».“—,* 


Itf*^ ^ *-<A;>- JalJa-4 £jij« Aj-jJ jlLJi (J cA^lbVI 1 -a* (j<a*J uli IJLAj 

, ^eLLaTlI iUall JU:-! *al>_}l 1 au 

a yi jljJsl; alojTJl Jp Iy^->» CjIj^V' Jp i^'—<—JLIbJI i_,la ai,j 
<i —r;V' j! oijM' Jp .uij o;r jii a^jJi 

." s^l 

illaJj jlj)»JI j JsUail Jp iiU ^UAl*» CMcij jJj ^ 

• cAjl-^^P »1 aX£.Ij JalJLiJI al^l t-£jj 

Cf ‘*A1 ^-* A*li J<*j <j|jJ*Jl -dUJ ,J-JL£ ^ JP> Jl jia-Jl 4 j| Jtf. 

4-j»- j)^5nL^J| aJxA-^Hj IjUJL-iVI \ ^ Ac . ^AJ j".... *. 

\ oljU^Vl 

1<J (Jl i-ii ^j.—5j i-oLl cj! jlA>l j-i cjA^-1 j (j—j 

(_£vA 1 (J u^IjL- 1 _a 1 (^JJl C^jll (J al jj 

• £j^”l tJ ^ (J-*l*<* 1^-*—l jl ^-*1^1 ^VpLloJI 

t ^U^ii jlllLJ 

jI^p! Jp ip(jj^l (^A ^J^aLI ^Uall iillp (jl ^ 

• j.*SZ—il (J £-".^ 



(^^Z-*JLl ^V^apI Jp A**** ^Vlaj (^V^ijl _^a t-9*^1 dfj 

% ^wji1 ij y~ ---M jyil ^ApltA^jl * j Juil j (j: jiil jl walt^l J i > j y ^ 

; tJ 'ill^ (^a jiV**j 

: ^ oU^ll\ JUL>i^ — ^ 

Ai'i $1^ ^_-ijj Jic f — Jls-1 j Jai» (j*Ul Jp ^^all JaW 

# (jae^ J[ ^lA-1 jljil. Jl Ju***l <y 

: ^bjV\ lill# — t 

^Jilll Jaiaji- Aii (J^l i-*ila]l i*Jj J^-l (j - ^ *■*•■* U^/ 1 jb 

(J Jj—11 jl^ip'il ^UaP^ £A al- **zi s }\ ^ «^A-1 

•J^il 

Aj>~ {j* j^lj .~.l jVa^JI (J 2 j 1 j 1 L> 1 jji*.*l.Jl jljJ«*ll «Ai) 

illlAj # _ 2\ Jl J^selU Qxksi- j aljw-1 wuly 

^>1 Ji»-j jS 1 (Jj l<wi ^ 7 j-U ^ • ^llS^fl tjUalJ I^IAU (J J 

. AaO*.j» ^ US 'ill 

^1 ji \ ‘_jAX£j ^jilj SjaUali^/l A-^-UJlj il)kJ| tiJa ol ^jj| Xt Hj 






















% . 


«*;**$*? .. ^ ^ .. i4 ■ ........ . ..... ... . .. .... . 

, > v<t v. d' A r \ - *' 4 'r£ '%jr vV'Je 


£-ljll J5C6 '^J Ss^J\ j (J.pN! lO>^J” 1 6^ ^H*l! J=»Uall ^il» — A 
» (_Ja-'Jlj Li*)l sJU J^Uail £*\_yh (j* JASi £*i^J « 

1^13 ii—»^31 ^aj j^-l—*i)l u. c .>. 5 0 jl^ fj*V£ Jp J^^oi'l 


pAj£y w^lial.t JU»JI 1 \ |Jj JiJJ. 

JaLp 

r- 5 


jU»^l ^ 

1 • • . 


i * 

iiUail 0 ^ylj 

T 0 ; 


no 

.:.. tr^\ 


ijllo-Jl J •-'■A J»Ual! £-1 ^\ i^aIjj 4 UIaJI uil^J^l! J-o* 665" U 2k*J*dd-ll 

: ^jL*\ ^ILS - ^ 

Os id- <C-\Ja.AJ ^Joajj *i6iJ \ #Jjli t*.-* {J ^^ail\ jJl ^ 

L5CajL*J>j\ ^.laJiJl £*aj ’■^‘‘Oj , ^iaiJI iljUa Jp j6jl\ jUa'i/l jljJL*l <Jp 

<jb^» aZ j 4 ii jA*-a <3Jo 4a^») 1 ei^- y jaAa1\ 

AaA-JJ OVJa-JI Jp AjJ {£+■+* (Jjlp J^Vial L^1 p ^aa-131 

^la.211 4Pj*-J **-0 jl-wa l S^Jl (j^'t Ja*!! 16^.j 

4 £ }• C.VjU^ J| i>A»- illlA (^jiAl J 

: Ji^L» — S • 

jjlAi •• 5 *j^ ^!\a> JAkc j &S (3 Sjjj.*) 1 oli*' i)^L-Vl 
J^-aA-l V* dJJaj jUc>V\ <—.^wLil ^s>eJ-l ol*b- <i J5w.Ij j 

* J5Cddi\ cJ.p 

: «jj-lU J** jj; Ji-» 2i*$l« — > N 

•jjJJIj » d'*J->! ^ ^ a ~* j^'j dd^*' J°y~ 

. jU-Jl d-d"^ Jf ^rTj* -d"^ 

: •*ji c< g AJ L — ^ t 

iUiJ ojjjj OJ.H-* ( \T ■ii-l' ) il-S"U <— al » 1 \ 3_;^ O^ 

l ib\^ia-^lj 

: jlLVl Li,JjJ i±j[* — ^ T 

^ <i M iaj I^U ^iai> ( N 4 ^ j\l«^ll 'j j£ ^ 

: y jjssiSi jii ILaJU — h 

. *—\il) .£*!> u^-'-ill y j9t.^)\ (j\ 

: jJ«ill ^l»xli — *i o 

4 ,j* <C>L* y >—AiaJ V (J-^^ y* 

i r »I jia*j| ^Aa> sAam* i»^\i ijfS ^JaAJ ^is^xj\ 

, ^ ^ -UaAj ^ 3^^^^ ^pILaj (Jjjj-0 ■•J s j 1, Ji 


gUJVI jt-J 

, aut ^us s^u - \ ^ 

fS \ ^isu-^la ^ J J * * l ' J J Y* >l> —-Jail ^JaJb 

# (3 Jp ^ i* 

: (JlSIi 1,^1 - r 

*J.pU j 1 Jaia^lj ^a-4-vkil Jaliail /LJa^ IJjk l)I 

JlipcU <-J»4.«.ll ftj-»ij 4 ^J\.P aAj&j Op-Lu ii-Ldl cJ\.Sy. ^1^11 Jfliji -1 

• *■£■ j~~.i O&£?j\ j 1 —(3 l —■ 

: Liijai wlLJI 3 m>- - r 

J«iJc.il \Z*$- *ja^U> ^1^11 J.^-1 i ^Sy 

. 7 *\jJ\ (^1 ^U«i\ J^iiail J J>- ^»r>- ^ (J1 -«.11 il1\ f _ 

* ( j**l l — i 

J jji ^vw ^ (3 J^i 5 " (J^-^ 1 J >i^ y* j^lUiil Jaliall ^2l» .— 

JrUail> idl jia^Vl J j\ jj3l • ^J**il ^jl^ia-^l> iVj^Jl ^3 

4 ^ JpVJail J>iy* j aJ jiail \j\y i_3jiaJl ^1 

lirZi ^l^lj rjiJl cjJo o\_jJa^\ y* ^a\-*VI (3j 

u ^5»ci L-m^J , J-V jl wJ J-^ll jl oi-^1 J jJl ^ 

l 

C>3 <3lj 1 jl wi;*j jl Jjl-^1 jJ ) (_l.-S.ddil J^llail 1J.A ' 

. ‘iil lTJ o\j±- <3 **J}> ^ 0*-> *r^. ^3^1 

gSl^i (J! ^l-"la2j JlSCjdil J^Uail ^.Laj JjjCIV j — 

. ^dWd 

• £j\^ c+*j — 0 

j /i\ ii^vu j f 2b c :u^)i oi^u o- L i jo > ^iv.u i\ui 6i 

Jp J^liail ^2 aj <-j\.^31 idr\i\ y*j , old]! XiS \il ^3 6 ^-*°J j<~S^y i] 

^ \*S~ ^l] J^il (_^ 2—^3 1 (J..*.*..*—j < 6 sj.il IS lil o ja j 4 j.3 JfO 

• J‘^ <jt Jh 

: LJlaK cJl J ^Ju-dSl ^ 

b* jjzS\ ^a)jj . ^i^v' ^ J»i—Jail r^ijii ^d.-aj J^-aii *yS\.A 61 
<2aJj J^lJa^ ^1 Ju Ja>_^.3]1 ^. 2 i> J-a-j yj + y 1 2 1 (_n.j ojr^j y* ^!l*.i\ 

^1^)1 di^" Jp J_j-aAc]] j , —^iVl ojSj j.dp Jyi J 

(3 _>1 *>!_»i^l 6 ^ {J°J**" ^ (3 ^I-a]! <^AaaJCj 6 _jliail Js>llail 

y> jk) uJuA»cd]!j Jjj\Ill ( ^A\y \~~S j 16a Jw*j j J-*Sj , «d^3^)l (j-i j 

&.1a (J.2-a]l <i6"U Jaj j~ZS\ y£Uj ^ L6#J1 i^ll j.i Jy j i_a-6^ 

• Ojgjl! dJA*.-* <s ) j\s> i j^y ■ 

; U«H oU.^S'l^a — y 

1 ^* \JjA\ ol jiaMl Jaa-s ii*Tli ^. 2 lil ^llxil J»liai\ 6 ^—*x! » 6 a J** 1 « 4 J 

<Ua2dl! ) * 6*^^! oS^li Jl^-1 y 


\ 0 













r\ 

3il^> ^y» <uU*31 ®wi|j # ^Jalil *UajiJi q-‘L5' , 'i/i u<*»£ • 

o V ^ Ji *”*■£ Crs~* 

: j*. - rt 

a Ha j*jmU j # jUs>Vi jw-I^»j *Lu] uj.jUst* ijj&il cM*rol 

* ijflj JL<w Jji£ u^iJ IJwA 

: i-uJLlsJI 2jU# - Yf 

ol 0 *** *-i gJfciil *UfiJ*Jlj t^tjH\ ^ *3*^ illlA v«Jllll j jU*l j* \fj 
4),A^® Jp y^l^* ^\5 sL«j (J^,Ij»c«s^]1 »« u ....,a ^Uau#l w^*~j , JL* i 

• Ajk£ •A . 4 .x« l l U i *^ >X l «<ijl 

: £r-*N - f i 

J»jj£ <J■—Jp *Ua*JI (j-saustuiiij a^J-LxJI Uaj 

^j}j «, A-JuLd 0^sul! #1—-JaAll £*Jat*- j *--—^j jjj£ 

« C»O^Vl fT 1 *" L$l A^-l*- 4 ^J5C—II { ^ajj£\ ^J^j^ll 

: j+9*Ji\ 3jUU — fo 

# # Jjfc ^1p t * £j^* 4 1I®aJI wLm*aJI > Aaj 

Cibg c &ill 

t_ a^I bjL*£ J^S^i^LXJ £j 1_1 tj^>lJi*^ll ^m<U 

# • C>l J^b>- cj liaj (3 -la’-'J £-*_p U&* *iLoVlj 

| Jj J iaUii v-jK^jH £»IjL*» JH 

# ^jkJM *ja*£»JI t“^1 jl J-l JL* *!**)! j Uoil AitflA- CjI j l~* 

^ (£j*-\ AJLk» O J~*iu JJ cl»3Jlis’Vl ^lr»es»-3 <j\ ^J*AJ \-« (J! 

p ^ 1 

(jljUil {J (Sj*”^ '^i Jp *j*ai. v il (Jj 

gi\jUJ^!\j ^,3^ *^ljj Ji (^jJ) — Aj^UJI 

. o W 

lllb /jl-J V 1 ^ ^ V^ ]1 ^ c,3jU^V» *JUIJ 

. c sj*~\ jWi ji 

t, -^» i ^a «4 m (jiLJi j oij.iwyi ^xiL* j* jfH i <ji ^-iuiiij 

JoA^ail JalJa-* t *»lflg»Mu4 LJlfr — ^tS- Ll*^*]1 11UI 

^ _^, J V ** <* ^^Ls**a<«»4 J J t ioA l L j lwAj>A5^ J 


l Ciy t 1 ^fcrt . n M# A m Ji L< 

jj-iSCl! ilUr fj <lS"U 1 »i__A i»-l»- iLU jLL»yt *Lu J*.) 
u* Uj^i >« »jlj« jLU)/' »^—ij*j . ajiil' 

V^T JW*^-1; ^<Sj»; li—a obUoV! „ ^.J-l 

©a.* ^j*^\ o5”L* j ,* ,-.ljl-Uy 

■ , i-flU- *jl_.is-.l j i)jlk; Jpi JjUj , 

.’ |A£>»cl]| <Cm 5L« — ^y 

C-a-iJ ^J*i (Sj^* Oli >~—il U- _ 

C."'J J ^l *tj»-i -k»«ij ^olt Ida -ju j . i^,)jUal »Uj tlS\.* 

^ 3sXA ^{On 1 Jwj l L* ^ 


: *Uj JujSL* — \A 

A ..lap j A+a* l^Ji A+ajg Ailj“ A^.5^ 1. .13 ^.4 .n«< " '«*« i ^ \ ^ 

Jp »jlstsmi a ii- f .—*j j-jaIIj y_j*£\j c 1 j ^ ' a. a l s J 

j\ aJlj *Sa jjlJA\ Aj\jia-- S j3 Ij* a $■> jJ3jlL j|jj c5>^^ 

*\laA)\ JL^-^*j , l.W J\j5" 1 Jju j # 1 1 ji>3 Aj 3jia^'u (jsLo'lSC-~* j^jiili 

, l.^CjL.1^ ^ 1]_»j-—■* *^>'3 

JIUJI Ul »a 3 <-» j) s *i (J3^ ^ ? I^>- A*& J—i-J (t-») 

l^aJjc- oxij ^13j <JuS"U> J-**-** J «w!a j * 5^jilll 

£~aj AlS\ _II ol* J^ILj « Aff._jLuil (Jjlijl t>* C* 5j - A 

Jc Xfrjiaii] Jjlijl Or* J ' A - Aj ' 

Jp J? Jj-ai-l JIiO.Jjj 

fy O' J^~^' . ;j ^ ^ . jj!' Jaiau liCjUyjl j<jj«^ij 

. ,U^5U J,WI 

: ^1 <xi * •i-S’u — ^ a 

^JUi O^laJlj Jp <-3 jlail C.ial * 

^ JI ^zll Jp C-aJUI •JU j| <— ajjsil ciu-oll 

c3 J*^l ^ e-JI—all dL-Ur ^ JL-il j\ 

k^jC- j.yjp* Ia^jj <jiX\ Ja*-I Jp 1 —Jlail JpVI 

# aUojIJI £>j Jai cJtsJVjp t*L»- ItUaft ^oj 

: - f • 

Aa+La J ^li-l #lkill ^li*l *Uaiil J j fjjjjJa\\ J* 

m Ja jM+Oj* #■!^li-l ^Uai]! £« £ 2 J *JlS HI oHaj 4 jUi»VI ^Uojl 


* r i_£«iiSj jUpVI ^1 jJI i tl . fl oUULI * t (*ij Jj-*» 

■ jlt'iflj wj^H O' «i*-\jt C*iLa* J-iriO 

J^L* J o^jir tiljjWOS Ja^ji <JJ{J Jtw ji 3^-1 Uj*J»Uli^ ^,1 jll»' 


u V ‘ 

1 V * * 



* * V * * 

u v .. 

* T v* • 

• /A_l • • /XK‘ /TO • 


^ V 


, v .. 

■» v • 

M V 

* V * * 

/tt* /WO 


V” 


V 

Aj*-* 

«v 

V" 

l • *-S AO 


' V*• 


V*‘ 

'V 

tv** 

*J'" 

io-.iy* n». 


A^.* 


ly 

IV 

t • • 

V" 

11—1 0 * 


TV V .. 



*V“ 

1 * A J* * * 

.. 

1 1_Y» - 


V • ’ 

v 


»v 

r ry • * 

V 

?•-!*' 


! * * 

V 


T V-* 

1 V * * 

V** 

t »«*Y * * 


» V 

^ A^.1 • * 


T ‘y** 

A ‘j* * • 

V" 

T '~Y® • 


11^- 

»v 


»*w 

T ••_,•■• • 

'V" 

t ‘-At# 


T*‘y*t 

" V 


« v 

n v .. 

’V 

t »-1** 

» * V* 

«r*yl** 

rn^v* 


AT *jl * • 
















gj*\i 


\ y 4 3 Jj5\i j 1_a.’ l— J ^,3211 I AA \J£ (,,'LIAI IjJ 

^ (AU- (_At> — j>-~ ia-j dilViA iiI j>'A j , *-J- ,_,U 

iA*a>j t yaLUaJI v—s A7 j ' 3a—yi ^ yj « l? J w>^—a* 

, ^ Juu l<j 7<-a>_y ^ A tijo | J 


j 3)3* ajLJuoj ^53; j i»--^Jl_j ALaA\ y 2-A^ o^33ij 

* ( 3yy ) Ay i y-j — ' 


. ( ijix* JojU- _>\ o 3A i'Aj ) jr jf jrj'J j> — v 


( J^3- .A cAy ^-i- ) r-'y ^ Ji j* AuV»- r-j! - r 


( ^LiJ f-y ) r / y^A AuA 


^. l' l_. Aa-A^ail A-a-* *—.AjA Jf- Aj'i*! JylA 

. JW^sM 


y-j (w>)' j ( ! ) 3^ 3Ae- ii-y 3yA 3-jy> _.LiA-\ ^ (?) <i 

• AilA ^.Uf y yj> 


Ll . -. aid IA> j** ol j-M jl iAC A y ^yA t—AU- J^*A_j \i*j 
»y- ^(SC^II (j\ j . y^Al *>A" j Ayj cAj-A f yA J •**' d* ( J ) C-^ 

. Ay- y.r *S3« y >f I y ; £-3v 




-j 


’t. - -1 vmmwMm® >i 


• - l> .>:1 ffi ^-‘■•.‘ .-'.-•■• i~-~-/f,--y.'; 

.ame 





Ji'l <oU~ <k^lj AjL ^ «.Jw ^*3 £*sj 

£c*-a> (3-? *—■^y 

• cV&\ 


^ ^Joll ojj o 

-&IU 1 (J^ t*>lt ^j^U r il <..>.. t >. ^ l 

\ \ t v ^Vc- iJVc- i—ij \X .* 77 (3J5^SCJ\ ojj l r^ p , 

j.iu *~A —^ olVJI ^ ijU-\ ^ *^>\ ^-^7 


uJl u'i^ ^J L >-—^ Jj 

'—J^" ^J 4 * - ■• j * «(_pA\i\ (j r- y-^ (^ vA^ (3 

y ^jSCt lAf-j oJuljli *j _J y—J laJil! 3 JiA 0^' ^ yil 

t \~..\ j juV \jSZaj jJLA! *-o\^-j yA*AS 

# ^ y^f 

^.i-'Jlj XjVLu L#jl»-\ j ^^yU (j_yjS0l i_) jj^-o uiilA 
lifC* j . Ai-ijj A»-a_.!lj (JjjAmAI Z-*^~ *jVLAI 1 » , Aa-«j 
. ay W oJA ^3-S"jfA' i_ii‘A „ yp-^1 y (jyl y3J\ 3^* 

<Ap (y*^ 'la* (3^* ^7**'^ AJ-C-\i tj 

• ( °A> ) 


SjIL-JI 


^y-*VzU w—^ ^ I ) 3^ * ^yi 1 o3i AVAA 1 —LaJ 

Jf ( 2 ) (A (v) Vc^ A*\j»i y yUAS iyU-AI 
.. 1U~7 ^ JAiAjJI ijUiJli , *-Li-IAl AlI»A! 2 j iilkJS t_> j 1 ■ 

yl_)l 2 “°A . oy \ IjUsu ^jjj 3 jAI ^3" pjj loA_> . •>- »A 
•3*j . L5y T j.; (jjUSCH 4y ^sOjuAyll y- <z~*\S J3j y 
^ 2jX;j c3>j , lA\_*Ja--\ j_? ^-3"t* (jU=- 1 j \ w>3! XS \> ^a AjUaAl 

. Ix\a I *i.]o 


. o3^-'' oVyj-J-il ^--y J ojy 1 ' AlLu 2-> j - 3 3* i_yyM Jpj 

^ Cj_* a3l A-> A y l—, 7 \ j ^ _jU /.» f— a-' V y"^A 

_La—■ _aA ,__jl»- oA-ai3 ijjj >j 2 ^“"^ (y-;A jjp c-A^.S" a_>3! y ^33) 

JaU. 1 \_y >7.ai" JjJl .J-l id5” U y y^aj Alk~H oi» 3', ^>1 . i_iiwi)'j 

Ji y U jJ- cjJlljj —i-la!l y 2 A) 


j j -77—a.—3 fj*~S j y l-iady j _> 33*-—' 3*53; (_? o3*ai yj 

. j"y^' giyj (j"^' 




Ij»j y-3»Al 


iAI ^ UL Ja-» yJ yl>31 ) J *-~y 

. 3* w i 
















» y\\ A^i j <aX** » j£j ?■ " «-* 0-^1 lJufcj 

l—i Lr ol-Uj iUUjlj iLUl wLd U.L U.J . Jai^u 

A '--1-^ 

e- (t 


^-" j j 1 

(*~ r • g-r** 1 ' (**j 

Ojii!' 

V-V 

r +n 

\ 

V-V 

r +»t 

u 

»J*-V 

r+t t 

E 

IjT-'j 1 

t * •_1 T 

J 



J^_il ji jJai. . « I a j* Jil y <r J 1 t^' ^ * ' 9 >j* -r^ Jr* •j' 


j jl^J.1 j>-I jpij J jjjf 

A^SCll 

oLUJI 

UJI 

rjy 

C]^ lj» 

Cr° lj- 

rya 

o&l 

1 9 

i* t 

ff/t ' Ta 
ff/t "* 
ff It T • • 

* \^j 

jU i_r 

H i * 

C-j jil j-Ls- 

\ iJr l Aj^Jail 

_k- J Amu 

yuL 

A_uii»- ijUaj 

c ljl!A) LU 
jfcL-l 

CT^ 

Jalj jS <| , 

(/" (i 1 -Wy T T • 

AcLJI j AjjUall jjLII 

j-i! Y1 

(j- 1 Jyj ^-i j 

: %\j£ 

t 25 A • • 

.* j\j£ 

9y_> 

l>^ V 

j** ,>• j5C*iil 




.L. 














J*«ll Ij.—• ( oLL- ob } jAA^I A' 

\Xaj £jy jb !!U>J t—iil Ly; djfa J>r' jA»J 

v j V . i-L-aJI J-laaj ii-ijJI j Ju jw) Jji5 SjA—-<alSI Is. y »L 3 r. 

^jKlI ( v y ) o' jjt . u* wi->i V cA-'A.'j Jr*^ 

. U» uj"jb *-•*■ j* LAjO-A o'-^'j oAAU) 

a. , 1,, Al < « - 

ii,ijJl j JU tSU ULaii mix; L*-oO»j La jajjA\ J-mAI 6' 

, ijuiJli 1 j* ywj bL»«iil cji>* uyj'j **L ^ 

cX Ui j rV> o* vAJ&s ^ <•*- <Al # c'-^ ■ ^ 

. j>.)U» J? jA j V .‘J.A1 

(jT j LAs 1 _JU )1 j_>Uail Ajj ^>-5" i-SJ' C.j's' \A <Jy-\ Vr o'-* 
l r > ;_^ Jf *jA su<U j^L-aN oA UiC*o . . v JJjlj*k-Sj 

, j (3 

2—*flJ' 

Ja^at J 6ijSA' Je Aba o^ A ^ o' 0* L' 

. J*A! AUa £» <i-^ £»>" 

IS! L_a j\ 2'^-J oL~ul\ j" s > < -*' 'H L (,-* 

jf IJuaiS . UA\ wliOj J.S* , J\-AI O-'Aj J. a-«-L> ill-*a dj^y 

^yj\ ^l_a LLS<jb £>y > juUjAUltj vJ'i'T U1_U 





0* a '» > 0>> J$ ( 9 

ujjll £*j*U 6y^*-~; ^V' . AbA o 5 '^ '■— z :^ ' A * £•-". 

"i 1 ^ U*j . All i-JsjUS »Ul o>. -U-> 'i 

. 5b_jk tlaj >li! *J*J' syy 

. »lll J,^al JJbli ji oiJ^ OJJ Yf ^AJ 
taJa- jc- All a-As U.,» ,UI aAl iij 'J (^Al 6y 

f-_jj ill-~* , Aljls t*j »lli lajlia j-..iO_J » 

, b_jis_/J ^ jUll ^ _jAl Oi 

^.ai >-) »Uj ialf r*jAl oijS^'o;^ £l* 

b_-li- i~oA ^'UaJI 6u J*5CiDI uilAl cf £.-A- a ‘* Ab» «JL-j 

. Ou»!l ^jlaa ^lj iiAi (jjlJS- JJ c 














2.4^'^ 

^**11 ijjji 

l^’A\ v Ulij JrSCJ! <jl>l * j-djJ J * jJll J LfiJU I 



Ip jdj ^Ljj w^-*->-! 


4JU»Ji LL»p 


JxSJI j\*a£f» 
Jxflgtf i 

jllix £-laU 1 - ? J>j»» (Jj ^jpJl (JJ iljs# J J^Cll 

£-1 Jl JpL jl j_*JLsJI *]aj& k!**£ pi I JljhUVi (J\ Jl 

• Vr^itfp^ 

i l jl j^LaJi y, 

PI Jujlpjl ^t-Jsu> (j .a.—. .« t »»■>!»<*< 4JLH AiLj^jl pj«3 ^Ja 50| t— J lat, u 

, Jkj«l»» 2^ f * Lfl) M+~J £ A^>dj| j p p£^ I* p <LLo IjV pUwJI <J>p£ 


> * 


b I pl 

dLL 2^* ^wUil j&LLVl p|i 1 »a5sa j . •UJj ^9y>- <1 yij *.!**-* jjojI pj ^y 5, 

JjL 4 pi ijf «_jp^*4l j* jI-aJIa J#L jt^li’-l £*4 j -oTj *-ol>- U j# 4 

ci *A~*p41 LlL**- JUKJb'ill ^J-muL~x* „ A»pPxfr »pJp 

« (3 t*L pA 4 -sLp v—JJaJl (jl ^Jj # *1#Jl j a31s4I 

Q*SjS ) Ijb A«Jjt ^Lell* dUlii puUb pAl L jtXS ,*3 

^*jbi a* I j* ) p-*bj ( p*l KJ^jL- d j ( ci bl ju. 

( p^p^ ) VO ( dl j-S*bljHT ^ jy-p ( K4y 

J**i *» »■■*« 3 *A p p * ■■■«- * ^£pj»-| t ^ ^i Li »«*A j ^ ^ (Jj* ) 

• ub^-bj ub^ U* z)/h is'&S 

hJ * wJLps^T 4 I—-T (J)J—i ^3 J 

*x&~\ 9 j ^*4>l 44 j 4W* < *‘ > ' w ! ^>*,1 2/* pbb. 41 

^'' y '* —* i_ j * ; <-Jlc—il |$s^*i tjj 

'—j»j* 1 jj j^jjj trjjyj tij o-jjpj 

jlj-f (_Jic sjuil jiUll wL^-S |j^* ljiC»j . '-r~^~ 

. s fcCJbt 


Ljujmj *1^*11 t« IjUu oiL*- J-Ij!| JjLc J^i) ^ gj 



6 ^i.Cijftl ^LiAJ 

^Ja5 1 

^r 4 ^JlSsJI *4jS Jdjlit w-5"j? a^5C-j L*I (3 

i_J Jim 4-i5Ql pV I jJajj , j_j-iJk]i 

j 1.41 Jp j V * z^“ uls^V^i J“t^ 

A£.^ LI t j j-lill dU j] i—4 (^L5"L Jl<^b«b IA a>V- n ^ b *j 
• j^A*l ^ 4-*K4J! u-wllDI Qj&j * 4i4j*^ ^^4 u-illlj 

: ^JLldl — Liu 

^bu* Ajjliall A-jjL^-l (,jl ,„ _. J ’^} jjdj pi 

« A-4di*l 4^5C)I w>b4| ^-kij jjJI j ^3*aJ! 

f.\ Sji jif. i^j 

LsC-jLyji j^dili' aL ji" IjJadJCj ^1 ^Ij-^J'-I ij""***^ 21 

SL^JI (-3jL 1]| Ji^2j , A^iail e>^b .. . Jfl w> .■■»- 5*jvull j^dJuJl oj»b£ j! 

3>»£ ^La-ijj j j-£j4! ^J.3*- jI— cDJl dii Li >—4)1 ai5"L 

, AaJL^^I «jrvJ^jl 

A-Jui.i*l • ^^^11 jl—_-*■ j\ ^j5s 4 A*.lbii > ,. fi H ^l< Ja . * J C «a> j 

, i-Ai4i ji AaLisii 4 Vi (ji A^ L - wai i ^r* 


APaJyJi ^lJ LwoI i ]g>jltUto 

2jj|jJ»| ^i»l «lil (3 AstZ-ll jU*—-I (Jl { J . » 4 I I 

PjL j iJl*i ^«iL ju5Cli jjalll pjL J^Cll ^Ij^cJL-V ja* yj LjlyL-VI 

•! 4 o — *>£® ^Lt (j 1 * <«-*LJ ,,, lj AiL5Cil 

Wj«jl5 a——" 4 iflLj (J Vl4 ^jj CjLbbll a«w»13»j a^p-^ 4 l-*! 

« ^ -“^LLn pit ^ A^-jl t—5V ) A*Jj( 

, jLJL* < L ^ t i r J N t t 

BB j ( V 1 —) AB ( Jj^l ) IIAA 

^ ^ aIIIaJI i>-jjjl ^ 

a*L“IjJI *^Ij^I (J'"* A^Lli #lz4l (j^l^C’V Pjljt^il 

Aa-^l (Jp Aj^jUl . . A -d ul l A—•i-^' j wbVlp Pjl^l .. * uml lp j4<»JI j 

• A^lf cj2»I 

jydjj JlSCll lp!^ 3 ! c5_r^ ^I^UbVl ^l——SJli »LjI p 

,AyP. J -1 j^LaIIj tJ$UL>V!' jA (3p^*l oV*-a*j t-jl-ill 


jr'5^1 cP^-4 r JJUj o l_J Jjlij d 

{«yi = u_j^ (SjA> = pi ifjjfj , t*J ) (wAj- — oiij u_j^ 





•• ■ ■ S'.’’!. .,■ • ■• > . : ;•..- !•'■■■ ,■ 




: 




; 




liiiji AlJ) \a t t, 3j a | 

•Lili*! 1jLj& t\J li Al^^L* (**J -itMj-iJl t-s*l- f*\j&\ 

. ^Ah 


., . *i »• £ljJt 3-X**!l i \ p-»j 

I .I 

| SiUjiiH | > «■ | 

Jj ~ | I n il m i | 8 Jflili " | ||||»- ii- m .| J ' 

-u—fTiSn fpn— r~ 


~.:j~~ 

.* jU' duuJ^ 

zzxzz 

Auv-ill 

nz 

-:.-.:j—;_; 
~ t ~ 

.j^iW 

....- j ... n 

<y^ 


! 

.Ul ^ 1 


_l-.?_.^. J 


JaU- \ 

ij* A£>UI 4—SCi\ Ji^ae^Jkl j\ Jtt-Jl £^1 *• (j\ 

A v 

J[jVl ijfl-ji) g A hx L I UI j£"IjM '~-i* Jp j\> j +£*j 

* £-1 jh <\* 


0* *4 ^ aS-^^ S^\il <JjpV 1 jJ-l u^U 
d j* Sj^a]I ^Ijil i£jA\ uij- * Ifl(3?* v-JiAi- 

J\ *L/^i ^ Jp jA a 4 #1 ^jk}\ 

# j4amm! 0^mJ|)I 

■A ^ -wS A l & ^ 1* 1 .flll £ 

w-**J*^ ci <2—ail ^LlUM S j~Z.a\\ £jj jjl 

; aJUJI 

t t 

.„.i a J w*!»-^J A.+ i a *» U J^P j\ A l ^^ xl l fl ^*jj| I ^J.s»* \ jj* 

ApliaJ jl # \x^*- ^»au—* 

# («Xa j jf*~ ^a)I 


i # jjL i l t 

*JjUt ijV jS~ * jj^&k ^-ikl*J 

<*5^U! aJv* j # *o^U&U ^/U-Usif £*.* o j^aJI t_il jl?| ^iau} 

: 2 jJLSS 1 c$t, m(! — lilll 

^*aI J >\^aIJ A rf J^^-l a j - » u l) l 

Uii-i ; jIjsJI t u ^ .Ut vJU-l i ciU^! ^ J^t jii 
j! *J^^**^ c?*^**-* (J_jiaJl 1 —«>- t*5C-JlA_y^I 

; jZi li uj ;j|-y C hAA jhm* ^»^ii 





















^>VI il_ji!j fUM jljil 

' ' ■’A.lj jj^ 


t\y 

a jl* j * ^ ^\5CL^0 


**/f T* T *J* * * ^A"***'.^* 1 B^aljldi 


f Yj* • • Ct*-^ 


J /s;il f-ji i • 

g^jl Jl 1 >jjS 

■s/^il y • o 

ij*** 

j/riS *^1 o 

Uy^\ oIjjf 

<lpL«jL 1A * 


apLJI j X> \ • 


l*£"LaJl> La5C* 1 jj\A ^ • 

.1—. 

Jlj UxjOl 1 ji* & • /) \ Q *> 


ij x < • / o . « • 

^9e**awtl^ J 


j$y wjjlJal! uiW ^ Ji'*^ 


j y • * *.*. uj-~ <vL V* 

oi .•.....ujy»U JLp 

si..... • • dji^ 

1 ...*.; ai-ai 

^ « 4*1 \& *1 A+m£ 

y .. 4^5* 

1TA...... • • 

£_}I i_jV I A»jjl A^jJ Aj/l»ll ,ilj*ilj 4—ail i oLaj'il (jt 

, * j i jl»J> i j ,-.t .^n\ 't*** 4 . L* *4 j j*& *^JI iS 

j *- 4 ut-J , tj cj*yj aiI 1 ^ j,j ( i_.f J-\ Jp (J—aII ) 

t <_aM AaL* Litf L»jiji ._-a*-lj!l 

jSjil j \*j} wA’f'ji' 

• ii ■ j*^Vj ^r - 1 —^ ~ ' 

. j\ o'j;^ jI ja* j^ N i *»•!./» £*J' ( 1 ) 

. JlSCll ^ tc^L* £» J.I 6_j5C. OS wjJ «l—» j*^* 3 (l ^1 (v) 

. Jijj j_-J £•>* - t 

, 3-U (jJjSl aJ jip i^j* - V 
, ^il^il aj ji_jZ> ^Sja — l 


. JjUJI JacLoll hu*~j> JuUaJ j t«j Ai^ill A-iiil aj~ii]l ^1 jll ^“_jSO 

• j ~~*It Ja-'j <j CjI_ jl wLli.X]l <Jii> J jjl JsuLiJI u^i 

A*!/' Jp al jm\\ a^Idil Jia »Ual jJJ ^]1 

. jl^-1 raA-^li 
jlA-l .ia.«.a]l i 

-laAo £-ajp <JU*a- jU-l Jai^ail £-|£LJjVI ^aL (J j^l JajLiil JLai 
UJa ^jtJU aj^j»- Aj»-ja (3 /a*. / f IJ^" A^»* a {j* 

• hs-* CtJ^J *A^* (J! » J—Z-J 

iUaVl 1 

Ajjlial! _jil Jljial ^JaSa L^rlS^a'^- JaA-^ Jao 

, ^ j LUL a ^a i^juj^* 

a ^ a..^li u 

« ^u^all (j\ 

ij*jjJ\ jl J»Uail JA^>1 Jp C^ 1 "^ 

JaUai !j Aj^oJIj Ca'jS^'j Jjji 

* Aa A^ 

uoaajyij Ji*l«aSjl Jf 

AaJuodl jjit • jiLal\ 

JiU f \ ji-i Jp |jUl UjUitl J_Suawiij . 

A ♦ X t 6 * ) — *^* OjjZ-* ^ -LjUai\ A»-\— i\u\ 

# f-ml jA yA i* m j}'^l T (Ji AiVail ^ jU 


T T 














Jbj # aS"1^a31 ^3 _^i a$^ i^il IaxjLJLp fi-L a 

jl <j cA^^-Jlj J***-J J^l ®fJ^b tJu 1 

# jiu dLJi .1 > ji ji Aj ^)l **«A 

l&Jl cAi-3>L* 

^■•■A<*«* A l Iw w j J l a) _J*-" £'^**** , _J ♦ 1 »i«xlL ^4t«J 1c A ^^L»- ^l 

♦ o^jJ^LJ-I a*J 


Jj V ly[ — i}\ ^y\ jj * jib fj\ J ^^Jj-l o^C j l :j 

J*aI—j $ !£-" ** cr^i ^ ii^j . Lfcli 4 aL- ^5C-JI ols ^j 

J-j ^ dlij-I-1 -Lii j5C^ jIUa or j) j , ^ _*Ji aJLp Jill i j^Jli 
^ (Jj^J l^U • o j* 4 j* el*»- \^\c- ^v-LJl 1-L»- o^_f>X^ Aj&*ls> 

. 5 &-J1 J13-* £^J1 (j^l ^,JaloJ •> y (_$! 6^ — J 

• Jlii^VI J (jr^ (jj^l $ 1^1-JI {j* i^JaP JL>- J3 ^ jJlj 

l*LA ^ J • i-J 1 J-»jl ^1 ji! Apl. , I-o (3 CaVa (jVl 

4« L »a I Ij a ^3 (j ^>l + x*m £ I ‘LcA*-^J1 ^Jp C^cJu* 1^*1 i**il> 

jIjj* aI__-^^/I 1 j-a ^JIa (jli c ^aI^J1 ^-.aaJI J^il5 j^aaJI 

. u\ ui j 


j^ijiSJi 

jCti <jj ,/p , <JL*Jl ^^li -1 Xli <3 0l5C* jJ-aIj^UI (jl 

{ y» j\ V^ l-uL<j i-i-/' ij>jlj £j* 

. oU^ 

S3^ii! jjitl 

,5n!-**]1 ^aIaS* JtU 1 ^11 O-LA 

# <>jJu jl ^pLJI 

^j<JI ^A-a^ ^JuacX-J ^ _j)L* (jrjl* «UkLili <UjjiaJ! (j\ 

, #/-j0 i\ A ^" 

<_^Lj jl cM_^-Jl ■£)*’ 

, ^ill jb* A-JI 

, U>frj ZjC’jj t* - -^ \oaj 

9 a^IIaII 4-Juoil O^ L^i ^ 

^1 JL\ ^pt—J Jpl OJUiilil iij^IaJl — ^l^al (jUi jt illUyJ 

^.*JaJl JUll IJj* jl # JaA-^dl ^Ja 5 jil ^ j*-)l\j 

• 3^rk ^—** ^ JjNl ^ ajo-^M Sjruj • 

^jJU-| ^JaIaa / cij • (J^ lial>j 

: j 'ill l |a- 1 j ^\ ^Jb jJoJI a 1a ^a.AcX.wJ 

A ^jijU J-iiilV-' - * 

• J^- 9 “ T 

# .jLalj'iM — f 

. \ <Sj^~ S^*Wil c-c-^ — £ 

r*+ bs-(j 51jUj J jb\ Uljjj J-aii tiU-* lljil a-Uj 

. ^ J^Li Jp j;U:V* 

L*i # ^ ^ ul^l bb* J* *5 * lj^- jJaaUj 

i*—I j (till i>J^Lcp-j Jl A^-Ucil f C-*aJl 

• Jt ^A*-*l 


J-U- I »- 6^ higj 

Jv>- ja ui-vL aJ ^Jj \cJj — ^ l^l-Jl l_a-^_ y Lr dU Ua 

# — £- > (j^ LiJVc- ^^i»ciJ 

Ay^Jj Jj L*< jS \ viJJ-> ^A 1 ^ 

y |£*J\j ^5C—31 Jll^j ^ JjJUb V_a.JJ 4jli Vaj *fS\j j\ J^Uaj j\ ;^> 

, Aj^l y oUa*i\ 
jX—J! *^mA\ ,jp^1>- 

, a^jUI <liJi (j a)ja-1> ^a ^^5C]I g> jil o^ ^K--il u^ 


{j* AC^Aa <" \*jf l^JI £j* AC-_^-^all J* Jl ^A A -LA 

^ IjJT 3 LJjL* ajIJ< Uj j 6ytA-A-l aUj <—.ap Jp 

f aJIp oj\j»- 


^5sLj j\ Jll-Jj5sJl ^sC- ol^ ^ k *-%f ^.-5Cllj jb 

• jl J-^-J *\j* (Jj£ ufl crT^TJ 



rr 



^jL cJlaaJI »«L» J aZTI* 3Ju»11 JjuJ j , JauLaj 

J|^4J !y^5»* A*lA ^J-*l jS> 

^ .1 »ml)l • Js J*i- ji\ ij* tJU- (3 !j»<.r..tt«il 

♦ C>^4 

fiLiJ.1 ->ljil jS jll ^ j^-lil IJj^ij-l ^1 J* JaL^ JkjJjUj 

<*l^ oi • j> ^jL-p ****^ - **** j*^ ji (djkfdi j 

„ Ijilf «j^,U*ZZ* Jp \\ -i5vJl A-i Is tz*£- dJall 

AjI^ ia—>1 A-*U* . jjju J »Wj 

a«*4i Jn^aII 11a Jj il C^Uij , ^ uLa^aZlI ajI^J au-1 jw§ ^ ^j^dl 

AaS^Vs ^5s»«mJ a« 1 irt 11 j»TI5* v^ . i) l *biH>“ j ^ a-> j^ k .~i1 ^ 

. JLJu-iJl JjCnJl 

\ilj ,i4l j a-J 1_*11 A^^dl ^ iZfL jJp j$\ uIaj NJj 

, ^J-*5CmZ-J 1 i^iflll^s j w)1^a]1 j>*Xaj j Liu I 

A-^L* d ^[Z*J j Z J l& fi J \ J»- A*m {Jl i^-»5sllil (j;^iJ"l JJjj 

u^* bul 6 SCt , J.i jCil aJcu-Ij^ Jj jCil A-lf j * ■ 1**11 

* ^5C-> aZlmJI ^jjJl 

U dd i-tjiiaii gitU! 

0* <^*-£ tr^l j ^iUil £• jA J^i ol 

* ^ l—l-J \ Al-* 1 

Uic <jU j* u 


•XaJj 4 Al-ijJl Ja* Jp Jl_«*» fJL*& 


Lsj> \j£L**\ wJh.1 ^ji 

O 1<AjlL 1 $ olli'Uib 


Oj'Tj . 


*t ji a * j* * * j^ JU5Z**'ilo^ 

jr *-^ J d 'f)jjij" j* 

ir Tj... 


V l ’j. 


ir\ x ••xt. 


Y* <{ ^ # • • e ..... ^c-AaZwSU A^l j Al^eP Ail jJa~l 

V r b. 

........ >Lj Aa5^ L* 

'>*•;. 

...... c3ljl»' , il ^3 >Ij j^jju (J-*!" 3 - 

niy . 

. j>» 

^•*v* . . 

. t>*4' 


• J?* (J***^^ J-illl zJs* Ul 

d-^ ti •> •>5Loi AjjUail «^iu5"Uli j 

A^*aj ^L S 1-* ^ f j*m+j Af-l—JI ^ ^ ll f V i ^ 01 

# (^jp V" . "* " cii^ Jp ifZ-4 o^: ^) 

AmIhaaJI wfl-tf J 

jjp. jcTj*]I tJl A»*j Jp IZa aJL**J1 ^w£> 

q ! — . & t* ^iL»J\i * aJLoJI 

aJi5"Iaj J^jy a) jlUj ^LlUj>jl ‘j-$ j*j JUXL-1 <j\j*~j oCJt*y j\ 

joI-Vl <*J0rfaZi' ivJuu?^ jAy*V) w ? .U a »,> 5 ]_jLUj 

# ^<11 d^ 0* 

A-H»t • J* £+4- -*1^1 











































tMi Jj? 

, y* 3_y J> "*A j ^Ajall ^*JL> (JA11 3^A\ 1«XA {j\ 

£»Aa^ 3 #U*a)| v ^a^ J (jli , L*aj£ JS \ 

*.*-« 3&*Vi 3 iiUiVlj . *JaAJ Ja i ^ ^Lali'ih 3—3 f\~ij C»uM 

* 3jff-^ll 4-Jj.*il AjU (ju UUJI 4iUU Ajjlll f jjA^I' ^Ju* 
3 ^ ^m^Asa i j A.Jac-'Aj i— aj^JI LA J**l! «!*.«.*> {jlj 

♦ 33”“^ ^Jaij <*—*x>^)l Jp_*] ajM 

A_^U 3 * t —ij 1 * ^A* — iiUA a*-JJ 1 > L*| 

• (3 3^ {j^J^ 

• ^ 3 * ^—A\c- ^l^joil £**& 3 **^? Jmiib j^.** Ijfj 

£-~Xi\j y^\ f oU^U Jp lSl\ ^]\ uJ \jh J*l«JI JL. oUu- 
vlA^O jX—* 3 Jsui^j ^Jj 

. ( J> 3 c-^ 1 ' f ) 


*5\s*ij> y £>' 6U—Jl j j Jr * 11 p jtfl E Uil jL \*nv fW j 

<jAjL—M *\j*-[£s> jA ^^ *«—Aj)l 4 jV1c>**A ^♦JUJ # 3 L <Jl 

»r-\jh i^>L»tI^* £-LA 3 j^*-! u-«fc> A j*j \lSj&\ (JS A_^aj 

*♦ aAJ* \,a j *LA) Jt£LMj 

^JL JIa aA 3 HI\ £»\pU*al\ J^aIA ft* s A <p-y aj^aIA 3^ 

, ^ ^\J\ ,_j.L») Jp iilill 

iJ>U olJJL« $ (3 tJli ^J»*X_ji 

dl5C^_j ^yi—Jlj ^yUailj ]1 i*lil j 

l *« o '\ Sj l\ 3 *-^Al 3 j *~~* y £■* <ojliilj 

•*\ j>\ <y ^-A _^a If ^4-iil> jS—^ Sj+» 3*331 

yip ^r> ^ v \ 3^ 6 N»i n ft cii] 3 j oAJl — Zj)}\ 3 

‘ lP^' Jp N ^ ^ v (JV ^ M 0 f U 3* 3^ a \ ^ ♦ S 
j jJ3j 3^' JJ- 5 ^ <j-^^ (id ^ 


: ^lii r ^VI CJ J ( i ) 


f u 0,8 


C jUI dJLr- 

h jU > ♦» • 

X t e 

* 



: JMl(v) 

iii >1 ftfjJl 

cr'-> 

oLU.B i^jJl 



: SiUi\ ( jr ) 

r xi - 

N -X 

J^-y\ jLaJS 

p» \\.- 

V ♦ 


x r jl t • - 

NA 

- X 1 


, Ja+ClZ jl 3^a*A£ e>^j 'j» jj*Ai)l OjS^J 31 

. ’: ij$J\j ( S^iUI ) jj$\ ( A ) 

iilkil f*±\ (^') L J&&r £j2 I 

((J-^-l^ /»—’ T • * >A #^2*tlU 

*’ A i/j 

oVU^VI 

AVa*** - ! i_~> _•£■■ 3* o^ j*^ 1 (_j-^—^ ij^ ; ii Aj 1 

c>'_p' ^jt-j y <j\ yj -fj* 3^4 jji , ij‘\jf^ £_J j\ jWl oy W 

i~.i i ^j ^ i— ap^aAi i^jL_ pfc*Ai ^ j>s+% 

« i—.^all \a j\£- j . 


CjIaJLaaJI ^ 

j ^Ja— . Jl j y^9c2!h\j 1 1 — J-4.a51 

*.^\*.a j *]& jk\ y ^skSj Ja k«a}\ 3^ jSa ^J-SCjl.3Jlj . J|*f ^11 j { jOl^a)\j 

• \ jSA aJ--Ia>»j £.*Jj 3^ ySZz 3JJ\ ^Ja^Jl 

\^>\^.p 1 f. —~J1 e JaW t*.J—i ^)\_Jj\ Jp Jj^\ ^LLjJI 3j3j 

« 3 *^ -J-A 3 3 jl—* Jp 

Jlr- 3 ' Jpj . ^L-Ji S— ->?“ Jp ^ jAJa.j* i-laxljl 3 ^* 3 A A 3 j 

, w-^aJl u-*iA3 3 i^ A xiaaljl c\s 


il^ll i3^«U^\_5 ^\\ 


uil^aM _^)11 jlsi 33^1 ^ ^ 

*.Ul 


XX X 

rto 

’j Y 

XX X 

X e 1 

“jY = ( Ik ill 

XX X 


^ j • — ,^J 



Jo^Ia 

£i! 1 x 


(Jjj U^L. Jjj 

j\{> XD 


Jjj jy>J' f jJ -1 *Wj 

^XxX 


= — LfTJ^ f j^"' 

Y x TjO 


■ f^j; 

CiXaOllt £\jj\ \ 2 yi 5 

IaI 

p—■ _yi-\ 

L “.Jp p - 41 jjb0^^^AaJl 

Aa Ai j*A 

X X 

. -< 
>- 

k. 

0 

> j ii 

XI 

r • • Xj* ia 

Jf-j 

XX 

n Vj • x 1 


X A 

ri tj* xx 






’■i«^St»S^^&*f^3i£jSXi&S&t 




ju yuiUj *z*> ,j>\j** ^ uj^kiit j**ii *iku 01 

y^Ui y»L**!i q jtjiU tj (,\ *' * x v *) 

, ( f <i # • X \ ♦ • ) l*tj* lju (JJt jZ» i-J* 

jiUItj ^lil ily.1 

t ■UU)! J io-j^l ^»l—illj ^li-S jIJI i,jlH| juUil yi 

» ^»j»j cA*!-* (J**ll (j*L*! Jp . 

jiliilj ^li-1 ji jJl oWb-»» , ^l T Jj^ 

___ ;yd , 

Jail! (j v t o X <iLf* A* "jA ^J^ll! ^U- ajU 

(J» n • Ja^' j (U t t * x Ab* J* • ji j 

ji* VA urT-)'^' f j**® bi J" 

A>tj jLS” 1 _iii UU*jj 1 . *Vjf^® 

tiji*. L*SCj 1 jU 1 _ill o jl- i*U^)lj i_>jU Aa 

Uiljjl-lt W^-I_p! O^lil t 

5 ...,... at Jt 

^ ...^Jlj J-SClJI cS\* 


...... ...... Ja*^ p— * iiaa 

....... 

.jii* <J _}«• iWjk- 

..... £ji*}j\ ibjf- 

.V.. J*-A 

.. JSjjZ ,j5C:Uyjl 

.^ J*- 

.>_ii* (J»b- 

.u'j^W Jd>^ 

(tjb/ «» oU ~ 

. *Sz>j£- 

. Lr-b 

A*j\j C,Uf-J Cj^^*** 

. 


. *^-\j jijii yfl* 


. “ 1 - 1 

. j ij_f~ 
. iljUalt Oj*~ 


1 <Jj.xAl j *»-jjAt i»jj r —1 1 C>b»Uj oUS”LU ( i _>f ) j 

* Jl*t* & uoA* X~A j yi# La jSj (j j£L> 4_i j-* 

!j*L» 5^l«- 6 >-yj •A’-bj uu-AJ^a y«j 1 u j* a^i~1 1 


E U3V! SUp 

u*j • As-Sjll Ji^jt (j (-li» Uji^a ^ Jlill !,L» ^Lj^t yiis> (j| 

. L*J> C^L- (jl2 J-i^J IjJiI ^11 

1_>J~| julill ^ Jo^jZa J0C ij[ LuJ xL_> yJLaJI (j! it j 

. i>~* ViJ 4 ^ Jr~^* u* bjib 

UU» y| jxi . UJUa] Lt _p (j _^Cj • j f jb 'ij 

hjJjr*^ aK—L i 0,U yUl (j sju«Jj y—T Jp jujr ; j\xj > 
a* jjJail tA; ujljlS ^ 

. u1a~* (jt J' ulsAVI; yiyiii yix-. j ^-.Lyyj 

Cr". J Lc* 1 — 1 U» u^Ul'j tiljmll JUi -1 OlsL^'yLi 

Cjiji 1 -i«b ijjaAi (AjC-jij 4 *bjy c*i_pi 

t \*J?J 


j5^It xijjt 

(Jill (JJllj b 4,> ti ilLU (jl Sll yfe^ill 

*U (J^Aj iijioJl \y** y^J 4 J**" Jl i/j~*° a* boliitf-l 

uj.Jl if uAlji tiJ>J . IjljAl y^jJ (j yislijt'i/l »l J*- 

» *jl■y-J ,s 4 W'J 4 *” 

4-JjUI >j-—iVi J-**! oLLjJb g.t( 


,cV 

=Z=EZZ 






_1....:,. 

^JXUui! 


iaUjIHl .5U. 


.IjjSCll JJJ 


jU^VI .j.Uj 

~I.I..' 

.1^01 J^U: 


■ - ~ —i * ^ l Xta« . 


(i/TJ 1 *- V^*) 


>«J3—jl Iw^L 







































40^ <4 



Oji 

*-:*•* f^ ,::, ~l d^ i}ij~ £*1->311 ••i*j. . ^M>vp* j*-*i c»b*il<i*-^“' 

• *J^3\ <J^;>-IL^ olj** (Jl\ <J 1 ifjUail *111 <a£u Jai*^ ^ 03j >J 

J&- S-J Jj jiu I>*Ujj # \\\y Jl 13 A ir^lj^ dUS 

4Ju$Cij p^5 Cjj kU j^l v--j1 y* fj* ^Jl>* £W*^<y £td^11 

♦ 

V 

c-w ^ wnj jLjt^A/j 4 i, fl »i» ^1 ^t^a) u<^ u^-wall ft Oil 1 p\ 

< 4 ] ) 1 *i l^j *lll ^3^ <J1^311 v—*- a)I »—J w ^3 
'-?^ij • ill^-l »Ju* (3 (3 * 1 .^* *—»N j^»~ <-cL>- ii*aj »UipN\ 

Jju dl*^J L -31^H ^+<uz~> 

i jy**“ l—OL S' £ ix^lil *4 jb ^)\j L-Jljallj ft.>lil> 

, pJUJI p* SaII! "£j£ u^- jj/S jl o j*** y-y—■£> 

jJl ^1 pJVI *-»•£j jr 

jjil» JL**!—I Cj^-JL^jI jj 1 j jo Ul ^wA-1 Jp *Ap ^IJVI j 
r^ jWj Jl»j*il J.A® ^1 JV1 jtj « ^-*^1 ^yj 21^V^ ^ 

# w-sv^£ji auy t^-f^vsiU 


t-Jl$ jrU-a^i £ 

• iJ^ A4J^k» CMaii ^Jl i_-Jl^J q! 

yJijAll ^y\ uaII^ i)L.*Aj # l_J ll obi jl a«*l ^3 u^waib 

Ji£-B (JW c— d\ (jfj ^4>uuil> 4 >Luu lyil-g p^wl 

# py^5 p- ^*5 oW >j • _/y^\ 

J ^j Jt ijisldi-l U^ 1 * ^w*3*waJi ^IjA'ill p* ^1 ^i\ dUllA 

*^>-115^1 i>liail Jf 1 ®bJli tZ*\jj*j 


-lay J [£ji\ J d'l 

^■^.l«ii M I—X ip *-^A I^fi -uicj # (J^^^l) ft 

it j-^a)1 Oja 1\ d'|j \J^-j 4 pS’L-Ll ij i^-ail l^ip ^iP ^1 0^1 (.^j 

• (JL^Aj \ ^ ^OcwoJl ^* , i lJrty>Eo]lj> 

^3 LA-*>^dl) siii-i5^ j JUI jJ^- tjU ^- 1 JL>lj^l\ L^.lJttllj J 

U “^3 

• djf' E usyi iy»-\^i i>^AP 

J 1 Lly jiT| ,j^\Jp pU-laJl d'l ftViukllj 

J^' j* -A^l ^ o 0 ^ j ft«AjjJj4 ftLlJl obdU £* 

t dU r ^i\ c»Ukift i-Jj 

C-jV.pbUp\j y jl*-Jjli l l y» ^JVp A*>c*aJl tj _^Ci5 

iysc^aJi oIjaVI 1, 4 . .J LrtJ j , (3-*^ payA’lj x>Jail j J 

(JJj '^■^31 ‘■"■‘C^ ^ ^j ^j»-U-jl\ (j^ysll 

uiili£ #•A>j I al.i l ^ olj*>!j 

• u* 

ij^lj^L U\il dW i|-ld* i-^t^Jl (JjlJ* 5 ^ i—.iJl Uy* ol 

^ •_ /\ (£j>-\ ^j>~ ^1 y\j ilj^Jl ^ij^lj ^ J ^-*jaIIj 

•» ^ (J1 p* ^jIIj liUdl ftj\^y»- ^"J 15 J U^lj^ 

I 7 L 4 J I »-4^»3 l 

y j\*is=»S\ f jL^'j.lill i—Xi jll ^Vi“l ^)^i\ (jl 

^\£~\ ^1^11 &i^3 4 OdaJlj j v3_y^-l J C*>N^li\p\j 

JUaI-'I V • J 1 ^ 6 C »1 J* (Jl aU 9 j ^Vjj Jps-J 

Jl «-j > j # p** -- ol^ *■* j ol jl—5Cll j a*^aJ1 

(J^j ij— yy- ud* 6^j\T 

-A A ^ /i?s. ’ { 

Jjff 


3 -4 




X3. 1 Xa 

; $ "CtJoA 




inL^> (j\ p- 


j'Jc <!'> 




























J^'Vy 


iro .. J5 Ca 

\ ^ .p^Uai! SjiA 

t a . o-fr 


| .. O j\.».mJ (jij^A 

I .p ^ 

' • • tiJ' J S^*j P (J j *' a_ = L$y~j 

i .■*d J ^ 

I • ..(J'Sj) u°^~ u'jf* 

0 . a A*aJa. 

1 .j'on ‘j'P 

Y . oLa (ji_y- 

y ......... .. ......... f.\^*£' A^^ia 

T . j\j* J 

r. ^ j* 

) j£- SjL-* 

) .a5* j^-\ ^Jj ysel) AAftij AjJL^- 


Y ........... ^ _y'^ A j*-* ^.w^ i aLlAA j* 

\ ....^ijbll (Jib 

Y .JaA-tf (jljA- 


f l^P 


jiUU y Jl v_j jUall : r pi j i^j\5il 


f ji-lj fjMA^ pi 

^ .ai5"”Ia 

J .Aa$Ij SjLa 


f i—i>jUail JI*aJ 1 ; £ A^jliJI 


Y .. ojlaVi ja 

Y ...Oj— 

\ i . JUaJI 

1... 


c ljl'iM jjj J-SCj^JI 

jCiM t .iai-i!' o' 

. . . (_S>“^i \ .jUaJI illjl £» 1 iAaA 

J.) JL>- Sijj Y* .Ajya^llj Sjl^i-l Ja^-a Si JIaa 

• • oij«si £ . jI^Ja 

n Ajl 0 ♦ J • • • (J^wLa!}J JA^ 








-t>'J 1 lj* < 

<p= A* . 

o^ ty> • 


. \j£ 

t_<u. fl . -» - C-J j 

.aU 


J ^i v—J 

, p *L* (jlyi- 

.^Jsl-JI 

.AaaI J AjwL>- 

. J& oj 


#ill jaj AilJoJi Jl^i j (J**- 6 (Ja*H »UJ Aj^lLil <JaI 

J J-*** Ao liij ♦ jA-l Jl* 

^*j (jLuUj Lll\ uj j-Z&j C-rf ^ ^jjUall aUJI a^-L-a ol 

t_«_Ajp IjA* Ajlc—j (i)l j—I f- Aa—\ ft ♦ x N V • ) ja t _^a 

• J: 51 - 1 ' i cr - ^ 1 ( f ' • • X N v ft ) 

V—j! Jp L*S>J UUa A.d>^l ^\i*i ^1 ^11 ( J^aI^. 1 j 

ujt-Lu i^.ipj i~,ljUT j^i a>- 1^« jiLiAj # !.L* ^ ^m5CaJ 1 iU V>fti v *C-^\ 

, J* Va (J1 AjLaI 


jsJiii ij^lJLlaiil ^-.*-1_-o ul£* (3 ^(J^ 


AjjjT AjJ^-U> 

A^Jaft Ajl^^j i_i^ \ Aj^J (jVifltJ Jp A^^e-tf CjI ja 1 ( J^a 1 ijlili 

Oj J ji J a* AAiaft l Aa-uaj (j*ai_^>- i 

♦ JT*^^ ci \J T***" -) 

j> Ja-- jIa (jUa-> Jp y 1 A-ac-cJ) f--(J*-* - * tji 

(Jyijij * j)ibj Ayj>-J jj* A^tfl^-J ♦ J-JJ L-Ua 6^ Ia ja 5" i 

# _jiail Aj Jp A^V»> Aoaj ^.»..^a 






















































^4*^ tUjl+U jljlt u 


J j yLZLjJlj ylSC/^ll jUIa! ^a 4-JiPj 

♦ Cr*^ ^*****3 JJ J»iJ ^li*l al^il iJ^UtZUl) 
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